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STATE WATER CONTROL BOARD ENFORCEMENT ACTION
SPECIAL ORDER BY CONSENT
ISSUEDR TO

the HAMPTON ROADS SANITATION DISTRICT, the cities of CGHESAPEAKE,
HAMPTON, NEWPORT NEWS, POQUOSCN, PORTSMOUTH, SUFFOLK,
VIRGINIA BEACH and WILLIAMSBURG; the counties of GLOUCESTER, ISLE
OF WIGHT, and YORK; the JAMES CITY SERVICE AUTHORITY; and the town
of SMITHFIELD

SECTION A: Purpose

This is a Consent Special Order issued under the authority of Va. Code § 62.1-
44 15(8a) between the State Water Control Board and the Hampton Roads
Sanitation District, the cities of Chesapeake, Hampton, Newport News, Poquoson,
Portsmouth, Suffolk, Virginia Beach, and Williamsburg; the counties of Gloucester,
Isle of Wight, and York; the James City Service Authority; and the town of Smithfield
for the purpose of resoiving certain alleged viclations of environmental laws and
regulations. This Order supercedes and replaces the Consent Special Qrder issued

“to the City of Hampton and the Hampton Roads Sanitation District on October 7,
2002.

SECTION B: Definitions

Unless the context clearly indicates otherwise, the foliowing words and ferms have
the meanings assigned to them below:

1. “Board”-means the State Water Control Board, a permanent citizens’ board of

the Commonweaith of Virginia as described in Va. Code §§ 62.1-44.7 and
10.1-1184.
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2. “Code” means the Code of Virginia (1950), as amended.

3. “DEQ” means the Depariment of Environmental Quality, an agency of the
Commonwealth of Virginia as described in Code § 10.1-1183.

4. “"Director" means the Director of the Department of Environmental Quality.

5. “Discharge” means the addiﬂon of ény pollutant or combination of poliutants,
including untreated sewage, to surface waters from any point source, as
defined in 8 VAC 25-31-10, et seq.

6. “Fiscal Year means the fiscal year used by HRSD, the Hampton Roads
Localities and the Commonwealth of Virginia, which runs from July 1 of one
calendar year through June 30 of the foliowing calendar year.

7. “Hampton Roads localities” means the cities of Chesapeake, Hampton,
Newport News, Poquoson, Portsmouth, Suffolk, Virginia Beach, and
Williamsburg; the counties of Gloucester, Isle of Wight, and York; the James
City Service Authority; and the town of Smithfield.

8. “Hampton Roads Locahty or “Locality” means cne of the Hampton Roads
Localities..

9. “HRPDC”" means the Hampton Roads Planning District Commission, a political
subdivision.of the state. The purpose of planning district commissions, as set
out in the Code of Virginia, Section 15.2-4207 is “...to encourage and facilitate -
local government cooperation and state-local cooperation in addressing on a
regional basis problems of greater than local significance”.

10.“HRSD” means the Hampton Roads Sanitation District, a political subdivision
created by a 1940 Act of the General Assembly of Virginia and charged with
the responsibility to provide sewage treatment services for the communities in
the Hampton Roads metropolitan area.

11.“Order” means this document, also known as a Consent Special Order.

12.“Regional Office” means the Tidewater Regional Office of the Department of
Environmental Quality.

13.“Regulations” means 9 VAC 23-31-10, et seq. - Virginia Pollutant Discharge
Elimination System (VPDES) Permit Regulation.

14."STP" means sewage reatment plant.
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SECTION C: Findings of Fact and Conclusions of Law

1.

HRSD owns and operates an interceptor sewer system, which includes both
gravity and force mains, and nine (8) STPs, which serve the Hampton Roads
area (HRSD System). Discharges of treated wastewater from the STPs into
State waters are regulated by VPDES permits issued by the Board.

The Hampton Roads Localities individually own and operate sanitary sewer
collection systems which collect sewage within their individual jurisdictional
beundaries and deliver it ta the HRSD System for treatment.

Although' individually owned and operated, these sewage collection and
treatment systems are physically interconnected at numerous locations to form
a regional system with approximately 450,000 connections, 5,819 miles of
gravity sewers, 1,577 pumping. stations, and 1,121 miles of force mains. The
regional system covers a 2,000 square mile service area, serves a population
of over 1.6 million, and conveys and treats an average of over 165 million
gallons of sewage each day. ‘

Dus to pipe breaks, eleclrical outages, infiltration and inflow, insufficient
capacity in the collection, interceptor and treatment systems, and other
factors, untreated sewage has been and is being discharged from various
locations in the HRSD System and the individual sanitary sewer collection
systems of the Hampton Roads Localities. The low-lying nature of the
Hampton Roads region and correspondmg hight groundwater table, together
with periodic widespread flooding in the region’s urbanized areas are’

“significant factors contributing to the discharge of untreated sewage.

Section 62.1-44.5.A of the Code and the Reguiations at 9 VAC 25-31-50.A
prohibit the discharge of sewage except as authorized by a permit issued by
the Board. The Board has not issued HRSD or the Hampton Roads Localities
permits authorizing said discharges of untreated sewage. Accordingly, the
Board finds that HR3D and the Hampton Roads Localilies have viclated Va.
Code § 62.1-44.5 A and 9 VAC 25-31-50.A.

For many years, HRSD and the Hampton Roads Localities have worked
diligently and spent tens of millions of dollars testing and making repairs and
improvements to their respective systems fo minimize, and, where possible,
prevent such unpermified discharges of sewage. These efforis
notwithstanding, however, unpermitted discharges of sewage continue 1o
ccour from the HRSD System and from the individual sanitary sewer coliection
systems of the Hamptorn Roads Localities.  Accordingly, HRSD and the
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Hampton Roads Localities have agreed to expand their efforts to include
measures that are designed to address both the regional and individual
sanitary sewer collection system capacity and performance conditions that
continue to cause or confribute to unpermitted discharges of sewage.

HRSD, the Hampton Roads Localities, and the Board have agreed to a two-
phased approach to this initiative.

The first phase is principally a data collection, evaluation and plan

development program that consists of both regional and individual elements.

The regional element will require the use of uniform standards to identify the
infrastructure projects needed to provide the collection system, interceptor
system and treatment capacity required to cost-effectively manage peak wet
weather flows throughout the Hampton Roads sanitary sewer system. The
individual element is designed to identify, characterize, and cost-effectively
address conditions that contribute to unpermitted discharges. This element is
also intended to provide for system repairs that require prompt attention.

The second phase will provide for the implementation of long-term capacity

enhancement and sewer rehabilitation plans, including construction of the

regional infrastructure projects and individual system improvements identified
in this first phase. _ ‘

10.DEQ and the United States Environmental Protection Agency (USEPA) have

1.

also agreed to work cooperafively to address sanitary sewer overflows within
both HRSD's and the Hampton Roads Localities' sewage collection systems.
To that end, DEQ and USEPA have agreed that DEQ will process, for the
Board's approval, an administrative order addressing the items referenced
above as “phase one” of the initiative and settling the Localities® liability for
sewage overflows. USEPA, for its part, has unilaterally issued an
Administrative Order which addresses EPA’s view of HRSD's responsibilities
with respect to correction of sanitary sewer overflows and anticipates that it
will seek a court order which will incorporate the corrective action
requiremnents of its Administrative Order and which will assess appropriate civit
penalties for sanitary sewer overflows that have occurred within HRSD's
portion of the regional collection system. DEQ has agreed to work with
USEPA and HRSD in the development of the proposed court order.
Notwithstanding the foregoing, HRSD and DEQ agree that nothing in this
paragraph binds HRSD to enter into such a court order.

HRSD and the Localities will seek to have EPA conform EPA’s Administrative
Order to be materially consistent with this Consent Order. In addition HRSD
intends to make best efforts to comply with both this Consent Order and EPA's
Order and because HRSD has always fully complied with similar State Orders,
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HRSD and the Localities do not believe a federal court order is necessary to
 address HRSD's performance of the “phase one” program. However, in the
spirit of intergovernmental cooperation, HRSD will enter intc good faith
negotiations with DEQ and EPA toward the development of a federal court
order to (1) impose appropriate civil penaities for past sewer overflows and (2)
address any appropriate “phase two” capital projects required of HRSD.

12.To facilitate a coordinated regional approach and to establish a consistent and
uniform framework for identifying and implementing regional and individual
system improvements to be undertaken pursuant to this Order and during the
second-phase of work, HRSD and the Hampton Roads [ocaliies have
developed Regional Technical Standards addressing the follawing: (1) data -
coliection and flow menitoring, (2) Sewer System Evaluation Survey (SSES)
planning, (3) sewer system condition assessment, {4} rehabilitation planning,
{5) hydraulic modeling and performance assessment, (6) regional design
guidelines, (7) regional operating guidelines, and (8) other technical
requirements. HRSD and the Hampton Roads Localities have agreed o use
the Regional Technical Standards as they proceed with the work and activities
required by this Order. The Regional Technical Standards are aitached and
incorporated into this Order as Attachment 1.

13.HRSD and the Hampton Roads Localities also have concluded that the work
and activities required by this Order can be efficiently implemented to achieve
the most cost-effective solutions only through a ceordinated effort involving the
sharing of information and a cooperative approach to demsu)n making on
matters that extend beyond their mdwsdual systems

_ 14 To facilitate the cooperative approach and coordinated effort so critical to the
i success of the regional initiative embodied in this Order and in fulure phases
of sanitary sewer overflow (“SSO")-related work and activities, HRSD, the
Hampton Roads Localities and the HRPEC have entered into a Memorandum
of Agreement (“MOA"). The MOA is an enforceable contract, which among
other things, defines the roles, responsibilities, and obligations of the parties o
the Agreement related to consultation between and among the parties, the
sharing of data and information between and among the parties, and
compliance with the Regional Technical Standards. The MOA ‘also
establishes a dispute resolution process designed o quickly rescive any
~conflicts which might arise befween and among the parties. The MOA is
attached, but is not incorporated into this Order, as Attachment 2. HRSD and
the Hampton Roads Localities agree to promptly provide the DEQ with notice

of and any amendments fo the Memocrandurmn of Agreement,

SECTION D Agreement and Ordsr
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By virtue of its authority in Code § 62.1-44.15(8a), the Board orders HRSD and the
Hampton Roads Localities, and they hereby agree, fo underiake and complete the
following actions: '

1. HRSD shall perform the actions described in Appendix A to this Order.

2. The Hampton Roads Localities shall perform the acticns described in
Appendices B through N identified below to this Order.

3. Regional Wet Weather Management Plan.

in cooperation with the other parties to this Order, HRSD and the Hampton
Roads Localities shall jointly develop, and within 74 months of the effective
date of this Order, submit to the DEQ for approval, a final Regicnal Wet
Weather Management Plan. The Plan shall be based on data collected from
the flow and pressure meters and the system model and shall analyze a full
range of capital and operating alternatives designed to improve system
performance and thereby reduce the occurrence of un-permitted discharges
both short term and long term. The Plan shall identify, quantify, prioritize, and
propose a schedule for implementing regional system enhancements and
address the funding of such enhancements hetween HRSD and the Hampton
Roads Localities, The Plan shall include short and long term operating plans fo
maximize available capacity in the system through effective and proactive
operations. HRSD and the Hampton Roads Localities shall lmplement the
approved Plan in accordance with the approved scheduls.

4, HRSD and the Hampton Roads Localities shall comply with the Regional
-Technical Standards that are attached to and incorporated into this Order as
Attachment 1. The parties agree that minor changes may be made in the
Regional Technical Standards without triggering a modification cf this Order,
provided that such changes are the subject of unanimous agreement of the
Hampton Roads Localities' Utility Directors and the General Manager of the
HRSD and are approved by the Director of DEQ’s Tidewater Regional Office.

5. All submittals required by this Order shall be mailed to: Department of
Environmental Quality, Tidewater Regional Office, 6636 Southermn Bivd,,
Virginia Beach, VA 23462 Attn: Francis L. Daniel, Regional Director, or his
SUCCESSOor,

SECTION E: Administrative Provisions
1. The Beoard may modify, rewrite or amend any provisicn of this Order on iis

own motion after notice and opporfunity to be heard., On motion of any party,
with the consent of all the parties to this Order and for good cause shown, the
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 Board may modify, rewrite or amend the provisions of Sections D.3 and D4, -
above. The Board may maodify, rewrite or amend other individual obligations
of HRSD or a Locality imposed in the Appendices hereto on motion of that
party for good cause shown.

2. This Order addresses and resolves all systemn overflows and releases from the
sewer systems owned by the Hampion Roads Localilies and know or reperted
o0 the DEQ up to the date of execution of this Order by the Hampton Roads
Localities. In consideration of the commitments made herein to address and
prevent future overflows and releases, no penalties are imposed at this time.
This Order shall not preclude appropriate enforcement actions by other
federal, state or local regulatory authorities, or citizen's suits against the
Hampton Roads Localities for matters addressed herein. However this Order
shall preciude any actions against the Hampion Roads Localities to the extent
such claims are barred by the Clean Water Act § 308 (g}, or by Virginia Code

- §62.1-44.15 (8f).

3. This Order shall not preclude appropriate enforcement actions by the Board or

the Director, or by other federal, state or local regulatory authorities, or

~ citizen’s suits against HRSD. HRSD specifically waives any protection that

this Order may provide pursuant to § 309 (g) of the Clean Water Act with

respect 1o actions brought by USEPA, including without limitation actions
seeking civil penalties. :

4, For purposes of this Order and subsequent actions with respect to this Order,
- HRSD and the Hampton Roads Localities admit the jurisdictional allegations,
but do not admit or deny the factual findings and conclusicns of law contained
herein. This Order is made by agreement and with the congent of the parties
and does not constitute an admission of violation of any federal, state or local

- law, rule, regulation, certificate, permit, or standard.

5. HRSD and the Hampion Roads Localities -consent to venue in the Circuit

Court of the City of Richmond for any civil action taken by DEQ to enforce this
Order. o

6. HRSD and the Hampton Roads Localities declare they have received fair and
due process with respect fo the entty of this Order under the Administrative
Process Act, Code § 2.2-4000, et seq., and the State Water Control Law, and
waive their right to any hearing or other administrative proceeding authorized
or required by law or regulation, or to judicial review of any issue of fact or law
cortained herein. Nothing herein shall be construed as a waiver of HRSDY's or
the Hampton Roads Localilies’ right to any administrative proceeding for, or to
judiciat review of, any action taken by the Board to terminate, change the
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terms of, or enforce this Order, or any other Board action that arises from the
facts stated herein. :

7. Failure by HRSD or any Hampton Roads Locality to comply with its respective
individual obligations under the terms of this Order shall constitute a violation
of an order of the Board by the party who fails to comply. Nothing herein shall
waive the initiation of appropriate enforcement actions or the issuance of
additional orders as appropriate by the Board or the Director as a result of
such violations. Nothing herein shall affect appropriate enforcement actions
by any other federal, state, or local regulatory authority or citizen's suits
against the Hampton Roads Localities for matters not addressed herein,
However, this Order shall preclude any actions against Hampton Roads
Localities barred by Clean Water Act § 309(g), as provided by Va. Code
§ 62.1-44.15 (8f), for all matters addressed herein.

8. If any provision of this Order is found to be unenforceable for any reason, the
"~ remainder of this Order shall remain in full force and effect.

‘9. HRSD and the Hampton Roads Localities shall be responsible for failure to
comply with their individual obligations under this Order unless compliance is
made impossible by earthquake, flood, other act of God, war, strike, the
actions, or inactions, of another party tc this Order or such other cecurrence
beyond their control. Any party in noncompliance must show that such
circumstances resulting in noncompliance were beyond its control and not due
to a tack of good faith or diligence on its part. HRSD and the Hampton Roads
Localities shall rolify the Director of the Regional Office in writing when
circumstances are anticipated to occur, are occurring, or have occuired that
may delay compliance with their individual obligations or cause noncompliance
with their individual obligations under this Crder. -Such notice shzall set forth:

a. the reasons for the delay or noncompliance;

b. the projected duration of such delay or noncomplianee;

c. the measures taken and to be taken to prevent or minimize such
delay or noncompliance; and

d. the timetable by which such measures will be implemented and the

date full compliance will be achieved.

Failure to so notify the Director of the Regional Office within ten (10) working
days of learning of any condition listed above, which the party intends fo
assert will result in the impossibility of compliance, shall constitute waiver of
any claim of inability io comply with a reguirement of this Order
Notwithstanding, the notification deadline shall be within five (5} working days
if, given the nature of the force majeure event, waiting ten (10} working days
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would prejudice the Director's ability to assess the claimed force majeure
evertt.

10.This Order is binding on the parties hereto, their successors in interest,
designees, and assigns. _

11.This Order shail become effective upon execution by the Director or his

dasignee, HRSD and the Hampton Roads Localities. Notwithstanding the

" foregoing, HRSD and the Hampton Roads Localities agree to be bound by any
compliance date, which precedes the effective date of this Order.

12.This Order shail continue in effect as to each party hereto until the Director or
Board terminates the Order as fo that party upon thirty (30) days written notice
to the party or parties with respect to whom it is to be terminated. Provided
such action meets the definition therein, a termination shall be a case decision
within the meaning of Va. Code § 2.2-4019 and Rule 2A:2 of the Rules of the
Supreme Court of Virginia, Termination of this Order, or of any obligation
imposed - in this Order, shall not operaie to relieve HRSD and the Hampton
Roads Localities from their respective obligations to comply with any statute,
regulation, permit condition, other Order, certificate, certification, standard, or
requirement ctherwise applicable.

13.The requirements in each appendix to this Order are the individua! obligations
of the parly named in the appendix, and no party shall be liable for
noncompliance with the requirements in the appendix of another party.

14.By entering into this Order, HRSD and the Hamipton Roads Localities do not

waive any defenses or immunities avallable to them at law, including, but not
limited to, those set forth in Section 15.2-970 of the Code of Virginia.

[Rest of Page Intentionally Left Blank]
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By their signatures below, HRSD and the Hampton Roads Localities voluntarily agree
fo the issuance of this Order and agree to be bound by the terms hereof,

By: @LM X s g

Francis L, Daniel




The tarms and conditions of the Crder are voluntanly accepted by HRSD.

Date: @/59[0‘? By:

GerE Manage _

The foregeing instrument was acknowledged before me this q day of &@\m\sﬁ’ by
Thaead NaueSio |, General Manager of HRSD, on behaif of HRSD.

i

NOtary Public B0

My commission expires: )3\\35%’*5\ BN, oY ey
HELIAN
191710

sug 31, 20008



The terms and conditions of the Order are voluntaiily accept d by

Date: Q/i&jg? © By .// /

Commonwealth of Virginia
City of Chesapeake

The foregoing instrument was acknowledged bhefore me this ¢ day‘ ofSgpitmber by
Wiliam#£. Hatvedl , City Manager, on behalf of the City of Chesapeake.

U ondi BrnFadthett )

_ Notary Public
My commission expires: «SOJ W@m@e r 3O4f

% Wanda B. Futrelf
Commonwealth of Virginia

: Notary Public

ID #188712




The terms and conditions of the Order are voluntarily accepted by:

Date: CT] By: M;ﬁ

#City Manager

Commonwealth of Virginia
City of Hampton '

The foregoing insirument was acknowledged before me this W\ day of 5@ by
: % .. City Manager, on behalf of the City of Hampton He is
personally known to me. ; %{ }4

Notary Public
My commission expires:
: DONNA L, HODGES
Approved as to legal sufficieuncy: NJ&gﬁ{gﬁF
MYC%I'\&MDNWEALTH OF VIRGinIA

[FASSION ExPiRes ARY31 2011

Chief Deputy City Attorney



The terms and conditions of the Order are voluntarily accepied by:

Date: i?‘/ { Jﬁ 7 By: /%,ée%—/{

City Manager

Commonwealth of Virginia

City of Poquoson

The foregoing jnstrument was acknowledged before me this {2\ day of Saubaby
el iy , City Manager, on behalf of the City of Poquoson.

Nota

My commission expires: & ) 3/ Ja01
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The terms and conditions of the Order are voluntarily accepted by:

Date: _9-17-07 By ‘f;‘ Y

Commonwealth of Virginia
City of Newpori News

2007
The foregoing instrument was acknowledged before mie this 17¢h day of Sepr, by

Randy W. Hildebrandt  City Manager, on behalf of the City of Newport News.

. L

- Notary Public

My commission expires:  11/30/2008 Registration # 207439




The terms and conditions of the Order are voluntarily agecepted by:

Date: C?/IB/OT By: ﬁ(m .

aty Manager
Commonwealih of Virginia
City of Portsmouth
: N T ~oe]
The foregoing instrument was acknowledged before me this {3 day of i by

b et L. Chandfen, City Manager, on behalf of the City of Portsmouth.

M & P

Notary lic

: _My'cfom_r):iiss_ic_m expires: 3/3] /ng HEZ1eb22

T ETOT Y S
AMD




The terms and conditions of ’;he Order are voluntarily accepted by: .

Date: 9 [l3/p7 By:

Commonwealth of Virginia
City of Suffolk

The foregoing instrument was acknowledged before me this /‘ﬂLday of%v_ﬁdﬁy
Jownes (3( Vaeels | City Manager, on behalf of the City of Suffolk.

| Q’Lm [ Sotrdl # 319505
Notary Public t

My commission expires:’ D&f&b% %) 2o 7
{

e



The terms and conditions of the Order are voluntarily accepted by:

Date: 0{, f 12 jga-} VQ@/WM%ﬂM

[ty anager

Commonwealth of Virginia
City pf Virginia Beach

e

ek kncwledged before me this / ‘;‘J day o

Notary Public

Dby

My commission expires:

Aot 31,2007

“”“‘H

U:rﬁ&ﬂ'ugg
sy

.
By




Date: ?/i’ ﬁ/ 4

By.

Cl’wj Manag‘?r |
Commonwealth of Virginia
City of Williamsburg

The foregoing instrument was acknowledged before me this / 3"; day ofé@f
Teeisay” ¢ T e | City Manager, on behalf of

ity of Williamsburg.
N\\\lHINH”',J
SVERS
Sl R —
$ @ At ﬁé.* O %
S % 2 Netar r/f)ublic
= .-? comrwmm P ES
_ h@c&mﬁ%ﬁmn axpées: 2282010

-
5 \
2 4/"22&20‘“0 &
"~
//,‘, O}AR‘( P\ﬁ&'\\ ,{\\
KRR




The terms and conditions of the Order are voluntarily accepted by:

Date: ‘?///j /22 By: To) e 77!)-

County Administyatcr

Commonwealth of Virginia
County of Gloucester

O
The fqregoirﬁ instrument was acknowledged before me this {._"3 day of kg o7

¥ _
@1 1ham a)/, ;‘}L/f }1 , County Adminisirator, on behalf of the County of Gloucester.

My commission expires:

\\\\ulllur“ -

=%, B3t q~
T TIRL ity
,/://%;?’q LTH 0?\\ \\\\

s
T



Special Order by Consent
FIRSD and Hampton Road Localities
Page 21 of 52

The terms and conditions of the Order are voluntarily accepted by:

Date: o Ry: L)

Attest:

Cey Mills Storri,

Approved as to form:

alGIB AT

A. Paul Burton, Interim County Attorney

Commonwealth of Virginia
County of Isle of Wight

The foregoing instrument was acknowledged before me thiﬂ&ay 0 2007
by W. Douglas Caskey, County Administrator, on behalf of the County of Isle of Wight.

Notard Public 7

My Commission Expires: O 1 3 !&O& f

| LUANN C. DELOSREYVES
Kotary Public

Commonweaiin of Yiginlg

338842



The terms and conditions of t_he Order are voluntarily gocepted by

County Administrator

Date: F-{2-07 By:
Commohwealth of Virginia

County of York

The foregeing instrument was acknowledged before me this 12+h day of g_:g‘i%m&rby
Jounes O. Mc.?e\?mo Id s , County Administrator, on behalf of the County of York.

.......

” aN
7 L
Mnnn®



The terms and conditions of the Order are voluntarily accepted by

Date: é—e{;‘{' 3/&3‘{}"{ .T,&.u\.,\_‘ W, i@}t

‘General Manager e

Commeonwealth of Virginia
James City Service Authority

he foregoing instrument was acknowledged before me this /3 day of Ség - by
cry ) Fostec . General Manager, on behalf of the James City Service

Authorityy.
/I(\ @bm

Notary Public
TP ’7@ jH33s

My commission expires: /&/3;/{0



The ierms and conditions of the (__)rder are volu

- Date: O}I/E‘g‘/ﬁ?

By

Commonwaealth of Virginia
Town of Smithfield

The foregoing instrument was acknowledged before me this W% day of
Bdee th Shepnerigov

Sagamis

2007 by
., Town Manager, on behalf of the Town of Smithfield.

Notary Public
My commission expires: 4|20 {20\

\“"Il”l“”

f,)_
\SQQ\‘\.‘:QH! S& )7
PUBLIC ™.
i REG, #2805g; 3 0
LMY Commissioy { %k

?‘

~ PIRES =

%%‘-3&‘32&:1;.;" NS
't’

R &2
o Ve T 0 N

O TIRET
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APPENDIX A

HANMPTON ROADS SANITATION DISTRICT

HRSD shail perform the following:

1.

2.

Flow and Rainfall Monitoring and Reporting System

a. - HRSD shé!l implement its plan for instailation of flow meters, pressure
- meters and rainfall gauges, in accordance with the pian schedule, all as
previously approved by DEQ's Tidewater Regional Office. -

b. The available flow and rainfall data for the system shall be coliected,
analyzed and made available to the Hampton Roads Localities
consistent with Attachment 1. '

Integrated System Model. By the last day of the month that is 38 months after
the effective date of this Order, develop and make available to the Hampton
Roads Localities a regionally integrated, calibrated dynamic modei describing
the entire HRSD System, including rates and amounts of sewage delivered
from the Hampton Roads Localities into the HRSD System. The model shall
be developed in accordance with the Regional Technical Standards in
Attachment 1 and submitted to DEQ for its review and concurrence. DEQ will
he deemed to concur if it makes no objection within 90 days after the model is
submitted. The model shall be based on actuai flow raie and pressure data
recorded by the meters required under paragraph 1 and input hydrographs to
be provided by the Hampton Roads Localities.

SSES Plan. By the last day of the month that is 15 months after the effective
date of this Order, complete and submit to the DEQ for approvel, a pilan and
schedule for conducting an SSES of the HRSD System and assisting the
Hampton Roads Localities in the petrformance of their individual SSESs. The
Plan shall conform to the Regional Technical Standards in Attachment 1.
Provided that DEQ is involved in the development of the SSES Plan, upon’
receipt of & completed Plan, DEQ anficipates review and approval can be
accomplished within 60 days. The approved plan shall become a requirement
of this Order and the SSESs shall be completed in accordance with the
approved schedule. .

Interim Repairs to Existing Facilities. While the work required by the foregoing
paragraphs s underway during the term of this Order, identify and repair those
interceptor system and pumping station deficiencies thal require prompt
attention under the Hegiona! Technical Standards in Aflachment 1.
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5.

Interim System Improvements. Prior o implementation of the Regional Wet
Weather Management Plan, any new or replacement interceptor system and
treatment facilities will be designed and constructed in conformance with the
Reglonal Technical Standards in Attachment 1.

- $S0 Reports. Promptly repert all sewage dischafges in accordance with the

Hampton Roads Sanitary Sewer Qverflow Reporting System, as approved by
the DEQ, Tidewater Regional Office.

Annual Reporis. Submit annual reports to the DEQ on the status of the work

required by Appendix A, with copies to the Hampton Roads Localities. The
reports shall reflect work and activities undertaken during the previous fiscal
year and shall include a summary of the system benefits achieved during the

year. The reports shail be due on or before November 1 foliowing the close of
each fiscal year.

Management Operations and Mamtenance {(MOM) Program. By the last day
of the month that is 15 months after the effective date of this Order, submit to
DEQ for approval a MOM program that documents the MOM program

_elements used to manage the HRSD sewer system and treatment plants and
minimize SS50s. The MOM program shall include an SSO Response Plan and

tangible parameters for assessing program implementation.

A
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APPENDIX B

GCITY OF CHESAPEAKE

The City of Chesapeake shall perform the following: -

1.

SSES Plan. By the last day of the month that is 15 months after the effective

date of this order, complete and submit to the DEQ for approval, a plan for

" conducting an SSES of the City's collection system. The plan shall conform to
“the Regional Technical Standards in Attachment 1. Provided that DEG is

involved in the development of the SSES Plan, upon receipt of a completed
Plan, DEQ anticipates review and approval can be accomplished within 60
days, The approved plan shall become a requirernent of this Order and the
SSES shall be implemented in accordance with the approved schedule.

Interim Repairs to Existing Facilities. While the work required by paragraph 1
above is underway, identify and repair those sewer collection, force main and

pumping station deficiencies that require prompt attention under the Regional
Technical Standards in Attachment 1.

Interim System Improvements. Prior to implementation of the Regional Wet
Weather Plan, any new or replacement collection system . facilities will be
designed and constructed in conformance with the Regional Technical
Standards in Atfachment 1.

Cooperation with HRSD to Develop Regional Hydraulic Model. Provide HRSD
with sewer flow hydrographs for conditions of interest in accordance with the
Regional Technical Standards in Attachment 1, pump curves and other
information, and access to its facilities and property, as may be necessary for

HRSD to install meters and gauges and perform lts other obltga’uons under
Appendix A of this Order.

System Hydraulic Model. By the last day of the month that is 38 months after
the effective date of this Order, develop a calibrated model of the Locality's
sanitary sewer system necessary to be used in conjunction with HRSD's

integrated Systern Model. The model shall be developed in accordance with
the guidelines in Aftachment 1.

Management, Qperations and Maintenance (MOM) Program. By the last day
of the month that is 15 months after the effactive date of this Order, submit fo
DECQ for approval a MOM program that documents the MOM program
elements uged fo manage the Ciy of Chesapeake’s sewer svelem and
minimize S80s. The MOM program shal include an 880 Rasponse Plan and
tanoible parametars for assessing program implermentation.
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7. 850 Reports. Promptly report all sewage discharges in accordance with the
Hampton Roads Sanitary Sewer Overflow Repor’ang System, as approved by
the DEQ, Tidewater Regional Office.

8. Annuaf Report. Submit annuai reports to the DEQ on the status of the work

- required by Appendix B, with copies to HRSD and the other Hampton Roads
Localities. - The reports shall reflect work and activities undertaken during the
previous fiscal year and shall include a summary of the system benefits
achieved during the year. The report shalt be due on or before November 1
following the close of each fiscal year.
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APPENDIX C

CITY OF HAMPTON

A. Pursuant to a Special Order by Consent, dated Ocfober 7, 2002 with the
Board and HRSD, Hampton has completed a number of SSO-related tasks,
including installation of flow meters and the collection of flow data at a number
of pump stations; pipeline and manhole inspection, testing and repair; and
inflow removal.” In performing the tasks required by this Appendix, Hampton
shall receive credit for and need not duplicate or otherwise perform the tasks
completed pursuant to the October 7, 2002 Order.

B. The City of Hampton shall perform the'foilowing:'

1.

SSES Plan. By the fast day of the month that is 15 months after the
gifective date of this order, complete and submit to the DEQ for approval, a

- plan for conducting an SSES of the City's collection system. The plan shalt

conform to the Regional Technical Standards in Attachiment 1. Provided
that DEQ is involved in the development of the SSES Plan, upon.receipt of
a completed Plan, DEQ anticipates review and approval can be

- accomplished within 60 days. The approved plan shall become a

requirement of this Order and the SSES shall be implemented in
accordance with the approved schedule.

interim Repairs to Existing Facilities. While the work required by
paragraph 1 above is underway, identify and repair those sewer collection,
force main and pumping station deficiencies that require prompt attention
under the Regional Technical Standards in Attachment 1.

. Interim System Improvements. Prior to irnp'lementation of the Regional

Wet Weather Plan, any new or replacement collection system facilities will
be designed and constructed in conformance with the Regional Techmcal
Standards in Attachment 1.

Cooperation with HRSD to Develop Regional Hydraufic Model. Provide
HRSD with sewer flow hydrographs for conditions of interest in accordance
with the Regional Technical Standards in Attachment 1, pump curves and
oiher information, and access fo iis facliitiss and properly, as may be
necessary for HRSD {o insiall meters and gauges and perform s other

obligaticns under Appendix A of this Ordar,

Syetern Mydraulic Model, By the last day of the month that is 38 months
after the effective date of this Order, develop a calibrated model of the
Localily's senfialy sewer syslem necessary o %:@ used in conjunction with

e
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HRSD's Integrated System Model. The model shall be developed in
“accordance with the guidelines in Altachment 1.

6. Management, Operations and Maintenance {(MOM) Program. By the last -

. day of the month that is 15 months after the effective date of this Order,
submit toa DEQ for approval a MOM program that documents the MOM
program elements used to manage the City of Hampton's sewer system
and minimize $80s. The MOM program shall include an SSO Response
Plan and fangible parameters for assessing program implementation.

7. SSO Reports. Prompily - réport all sewage discharges in accordance with
the Hampton Roads Sanitary Sewer Overflow Reporting System as
_approved by the DEQ Tidewater Regional Office. '

8. Annual Report. Submit annual reports fo the DEQ on the status of the work
required by Appendix C, with copies to HRSD and the other Hampton
Roads Localities. The reports shall refiect work and activities undertaken
during the previous fiscal year and shali include a summary of the system
henefits -achieved during the year. The report shall be due on or before
November 1 following the close of each fiscal year.
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APPENDIX D

CITY OF NEWPORT NEWS

The City of Newport News shall perform the following:

1.

SSES Plan. By the last day of the month i:hat is 15 months after the effective
date of this order, complete and submit to the DEQ for approval, a plan for
conducting an SSES of the City's collection system. The plan shall conform to
the Regional Technical Standards in Aftachment 1. Provided that DEQ is
involved in the development of the SSES Plan, upon receipt of a completed
Plan, DEQ anticipates review and approval can be accomplished within 60
déys The approved plan shall become a requirement of this Order and the
SSES shail be mp[emented in accordance Wlth the approved schedule..

Interim Repalrs fo Ex:stmg Facilities. While the work required by paragraph 1
above is underway, identify and repair those sewer coliection, force main and

pumping station deficiencies that require prompt attention under the Regional
Technical Standards in Attachment 1.

Interim System Improvements. _Pl;ior fo implemantation of the Regional Wet

Weather Plan, any new or replacement collection_system facilities will be
designed and constructed in conformance wuﬁh the Regional Technical

. Standards i in Attachment 1.

Cooperation wrth HRSD to Develop Regional Hydraulic Modetl. Prov;de HRSD -
with sewer flow hydrographs for conditions of interest in accordance with the
Regional Technical Standards in Attachment 1, pump curves and other
information, and access to its facilifies. and property, as may be necessary for

HRSD io install meters and gauges and perform its other obligataons under
Appendix A of this Order. -

System Hydraulfic Model. By the last day of the month that is 38 months after
the effective date of this Order, dsvelop a calibrated model of the Locality’s
sanpitary sewer system necessary to be used in conjuncticn with HRSD's
Integrated System Model. The modet shall be developed in accordance with
the guldelmes in Attachment 1.

Maﬁagement, Cperations and Maintenance (MOM) Program. - By the last day
of the month that is 15 months after the effective date of this Order, submit fo
DEQ for approval 2 MOM program that documents the MOM program
elements used to manage the City of Newporl News's sewser system and
mirimize 3908, The MOM program shall include an 380 Response Plan and
tangible paramaters {or assessing orogram implementation.
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7. SS80O Reporis. 7 Promptly report ali s_ewége discharges in accordance with the
Hampton Reoads Sanitary Sewer Overflow Reporting System, as approved by
the DEQ, Tidewater Regional Office.

8. Annual Report. Submit annua! reports to the DEQ on the status of the work
required by Appendix D, with copies to HRSD and the other Hampton Roads
Localities. The reports shall reflect work and activities undertaken during the
previous fiscal year and shall include a summary of the system henefils
achieved during the year. The report shall be due on or before November 1
following the close of each fiscal year. : :
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APPENDIXE

CITY OF POQUOSON

The City of F’oquoson shail perform the following:

1.

SSES Plan. By the last day of the month that is 15 months after the effective
date of this order, complete and submit to the DEQ for approval, a plan for
conducting an.SSES of the City's collection system. The plan shall conform to
the Regional Technical Standards in Attachment 1. Frovided that DEQ is
involved in the deve!opment of the SSES Plan, upon receipt of a completed-
Plan, DEQ anticipates review and approval can be accomplished within 60-
days. The approved plan shall become a requirement of this Order and the
SSES shall be implemented in accordance with the approved schedule.

Interim Repairs fo Existing Faciliies. While the work required by paragraph 1
above is underway, idenfify and repair those sewer coltection, force main and

pumping station deficiencies that require prompt attention under the Regional
Technical Standards in Aftachment 1. '

. Interim System Improvements. Prior ta implementation of the Regional Wet

Weather Plan, any new or replacement collgction system facilities will be
designed and constructed in conformance with the Regional Techmca!
Standards in Attachment 1.

Cooperation with HRSD to Deveiop Regional Hydraulic Model. Provide HRSD
with sewer flow hydrographs for conditions of interest in accordance with the
Regional Technical Standards in Aftachment 1, pump curves and other
information, and access to its facilities and property as may be necessary for

HRSD to install meters and gauges and perform its other obiagatfons under
Appendix A of this Order.

System Hydraulic Model. By the last day of the month that is 38 months after
the effective date of this Order, develop a calibrated model of the Locality's
sanitary sewer system necessary to be used n con]unction with HRSD's

Integrated System Modal. The model shall be developed in accordance with
the guidelines in Attachment 1.

Management, Operations and Maintenance (MOM) Program. By the last day
of the month that is 15 months after the effective date of this Order, submit to
DECQ for approval a MOM program that documents the MOM program
elements used o manage the Cily of Poguoson’'s sewer sysiem and minimize
5505, The MOM progrém shall include an 350 Response Plan and {angible

parzmeters for assessing program implemeniation

a
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7. 830 Reports. Promp'tly report all sewage discharges in accordance with the
Hampton Roads Sanitary Sewer Overflow Repor‘tmg System as approved by
the DEQ, Tidewater Regional Office.

8. Annual Report. Submit annual reports to the DEQ on the stafus of the work
required by Appendix E, with copies to HRSD and the other Hampton Roads
Localities. The reports shall reflect work and activities undertaken during the
previous fiscal year and shall include a summary of the system benefits
achieved during the year. The report shali be due on or before November 1
followmg the ciose of each fi scal year.
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APPENDIX E

~ CITY OF PORTSMOUTH

The City of Portsmouth shall perform the following:

1.

SSES Plan. By the last day of the month that is 15 months after the effective -
date of this order, complete and submit to the DEQ for approval, a plan for
conducting an SSES of the City's coflection system. The plan shall conform to
the Regional Technical Standards in Attachment 1. Provided that DEQ is
involved in the development of the SSES Plan, upon receipt of a completed -
Plan, DEQ anticipates -review and approval can be accomplished within 60
days. The approved plan shall become a requirement of this Order and the

SSES shall be implemented in accordance with the approved schedule.

Interim Repairs to Existing Faciiities, While the work required by paragraph 1
above is underway, identify and repair those sewer collection, force main and
pumping station deficiencies that require prompt attention under the Regional
Techmcal Standards in Attachment 1.

Interim System Improvements. Pnor to implementation of the Regional Wet
Weather Plan, any new, or replacement collection system facilities will be
designed and constructed in conformance with the Regiona! Technical
Standards in Attachment 1.

Cooperatlon with HRSD to Develop Regional Hydraulic Model. Provide HRSD
with sewer flow hydrographs for conditions of interest in accordance with the
Regional Technical Stendards in Aftachment 1, pump curves and other
information, and access 1o its facilities and property, as may be riecessary for

HRSD to instali meters and gauges and perform its other obligations under
Appendix A of this Order :

System Hydraulic Mode!l. By the iast day of the month that is 38 months after

~ the effective date of this Order, develop a calibrated model of the Locality’s

sanitary sewer system necessary fo be used in conjunction with HRSD's
Integrated System Model. The model shall be developed in accordance with
the guidelings in Attachment 1.

Management, Operations and Maintenance {(MOM) Program. By the last day
of the month that is 15 months after the effeclive date of this Order, submit {o
DEQ for approval 3 MOM program that documents the MOM program
glemerds used fo manage the Cily of Porismouth’s sewer sysiem and
minknize 8508, The MOM program shall include an S50 Response Plan and
tengible parameters for aseessing program implementation.
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7. SS0O Reports. Promptly report ali sewage discharges in accordance with the
Harnpton Roads Sanitary Sewer Overflow Reportmg System, as approved by
the DEQ, Tidewater Regional Cffice. |

8. Annual Report. Submit annual reports to the DEQ on the status of the work
required by Appendix F, with copies to HRSD and the other Hampton Roads
Localities. The reports shall reflect work and activities underiaken during the
previous fiscal year and shall include a summary of the system benefits
achieved during the year. The report shall be due on or before November 1

_following the close of each fiscal year.
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APPENDIX G

CITY OF SUFFOLK : -

The City of Suffolk shall perform the following:

1.

SSES Plan. By the last day of the month that is 15 months after the effective

date of this order, complete and submit to the DEQ for approval, a plan for

conducting an SSES of the City's collection system. The plan shall conform tfo.

the Regional Technical Standards In Attachment 1. Provided that DEQ is

invelved in the development of the SSES Plan, upon receipt of a completed

Pian, DEQ anticipates review and approval can be accomplished within 60 -
days. The approved plan shall become a requirement of this Order and the

SSES shall be implemented in accordance with the approved schedule.

Interim Repairs to Existing Facilities. . While the work required by paragraph 1
above is underway, identify and repair those sewer collection, force main and
pumping station deficiencies that require prompt attention under the Regional
Technical Standards in Aftachment 1.

Interim System improvements. Prior fo implementation of the Regional Wet
Weather Plan, any new or replacement collection system facilities will be
designed and constructed in conformance with the Regionai Technical
Standards in Attachment 1.

Cooperation with HRSD to Develop Regional Hydraulic Model. Provide HRSD
with sewer flow hydrographs for conditions of interest in accordance with the
Regional Technical Siandards in Attachment 1, pump curves and other
information, and access to its facilities and property, as may be necessary for
HRSD te install mefers and gauges and perform its other obllgatlons under
Appendix A of this Order.

System Hydraulic Model. By the last day of the month that is 38 months after

the effective date of this Order, develop a calibrated model of the Locality's

sanitary sewer system necessary to be used in conjunction with HR3D's

Integrated System Model. The model shall be developed in accordance with

~ the guidelines in Aftachment 1.

Management, Operations and Maintenance (MOM) Program. By the last day
of the month that is 15 months afler the effective date of this Order, submif to
DEQ for approval a8 MOM program ihat documents the MOM program
glemnents used to manage the City of Suffolk’'s sewer system and minimize
380s. The MOM program shall include an S350 Response Plan and tangible
parametsrs {or asseasing prograrm implementation,
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7. SSO Reports. Promptly report ali sewagerdischérges in accordance with the
Hampton Roads Sanitary Sewer Overflow Reporting System, as approved by
the DEQ, Tidewater Regional Office.

8. Annual Report. Submit annual reporis to the DEQ on the status of the work
required by Appendix G, with copies to HRSD and the other Hampton Roads:
Localities, The reports shall reflect work and activities undertaken during the

" previous fiscal year and shall include a summary of the system benefits
achieved durlng the year. The repart shall be due on or before November 1
following the close of each fiscal year. '
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APPENDIX H

CITY OF VIRGINIA BEACH

The City of Vlrgtnla Beach shail perform the foilowmg

“i.

SSES Plan. By the Iast day of the month that is 15 months after the effective
date of this order, complete and submit fo the DEQ for approval, a plan for
conducting an SSES of the Clty's coliection system. The plan shall conform to
the Regional Technical Standards in Attachment 1. Provided that DEG is
involved in the development of the SSES Plan, upon receipt of a completed
Plan, DEQ anticipates review and approval can be accomplished within 60

days. The approved plan shall become a requiremant of this Order and the

SSES 'shaii be implemented in accordance with the approved sch_edule.

Interim Repairs fo Existing Facilities. While the work required by paragraph 1
above is underway, identify and repalr those sewer coflection, force main and

pumping station deficlencies that require prompt attention under the Regronal
Technical Standards in Attachment 1.~

Interim System Improvements. Prior to implementation of the Regional Wet
Weather Plan, any new or replacement collection system facilities will be .
designed and constructed in conformance with the Reg;onal Technical
Standards in Attachment 1.

Cooperation with HRSD to Develop Regional Hydraulic Model. Provide HRSD
with sewer flow hydrographs for conditions of interest in accordance with the
Regional Technical Standards in Attachment 1, pump curves and other
information, and access to its facilities and property, as may be necessary for

HRSD to install meters .and gauges and perform its other obligations under
Appendlx Aof thrs Order.

System Hydraulic Model. By the last day of the month that is 38 months after
the effective date of this Order, develop a calibrated mode! of the Locality's
sanitary sewer system necessary i0 be used in cenjunction with HRSD's
Integrated System Model. The model shall be deveioped in-accordance with
the guidelines in Attachment 1.

:'Maﬁagement Operations and Maintenance (MOM) F’mg;am By the iast day

of the month that is 15 monihs afier the effective date of this Order, submit to
DEQ for approval a MOM program that documents the MOUM program
elements used to manage the City of Virginla Beach's sewer systern and
minimize 880s. The MOM program shall include an 380 Response Planand -
tangible parameters {or sssessing program implernentaiion.

o
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7. SS0O Reports. Promptly report alt sewagé discharges in accordance with the
Hampton Roads Sanitary Sewer Overflow Reporting System, as approved by
the DEQ, Tidewater Regional Office.

8. Annual Report. Submit annual reports to the DEQ on the status of the work
required by Appendix H, with copies fo HRSD and the other Hampton Roads
Localities. The reports shall reflect work and activities undertaken during the
previous fiscal year and shall include a. summary of the system benefits
achieved during the year. The report shali be due on or before November 1
following the close of each fiscal year.
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1.

AFPENDiXH

CITY OF W!LL!AMSBURG

The City ef Wuhamsburg shali perform the following: 7 )

SSES Plan. By the last day of the month that is 15 months after the effective

date of this order, complete and submit to the DEQ for approval, a pian for
conducting an SSES of the City's collection system. The ptan shall conferm to
the Regional Technical Standards in Aftachment 1, Provided that DEQ is
involved in the development of the SSES Plan, upon receipt of a completed
Plan, DEQ anticipates review and approval can be accomplished within 60

- days. The approved plan shall become a requirement of this Order and the

SSES shall be implemented in accordance with the approved schedule.

Interim Repairs to Existing Facilities. While the work required by paragraph 1
above is underway, identify and repair those sewer collection, force main and
pumping station deficiencies that require prompt attention under the Regional
Technical Standards in Attachment 1. -

Interim Sysfem Improvements. Prior to implementation of the Regiona! Wet
Weather Plan, any new or replacement coliection system facilities will be

designed and constructed in conformance with the Regional Techn|ca|
Standards in Attachment 1.

Cooperation with HRSD to Develop Regional Hydraulic Model. Provide HRSD
with sewer flow hydrographs for conditions of interest in accordance with the
Regional Technical Standards in Aftachment 1, pump curves and other
information, and access fo its facilities and property, as may be necessary for

HRSD fo install meters and gauges and perform its other obligations under
Appendix A of this Order.

System Hydraulic Model. By the last day of the month that is 38 months after
the effective date of this Order, develop a calibrated model of the Locality's
sanitary sewer system necessary to be used In conjunction with HRSD's

- Integrated Sysiem Model. The model shail be developed in accordance with

the guidelines in Attachment 1.

Management, Operations and Maintenance (MOM) Program. By the last day

" of the month that is 15 monthe after the effective date of this Order, submit to

DEQ for approval a MOM program that documnernts the MOM program
elements used to manage the C?%\_; of Williamsburg's sewer system and
mitnimize 580s, The MOM program shall include an 850 Response Plan and
tangible parameters for a8sessing program mplementation.

-
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7. 880 Reports. Promptly report all s,eWage discharges in accordance with 'the
Hampton Roads Sanitary Sewer Overflow Reporting System, as approved by
the DEQ, Tidewater Regional Office. __

8. Annual Report. Submit annual reports to the DEQ on the status of the work
required by Appendix |, with copies to HR3D and the other Hampton Roads
Localities. The reports shall reflect work and activities undertaken during the |
previous fiscal year and shall include a summary of the system benefits

“achieved during the year. The report shall be due on or before November 1
following the close of each fiscal year.
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APPENDIX J

'COUNTY OF GLOUCESTER

The County of Gloucester shall ;ﬁerform the following:

1.

SSES Plan. By the last day of the rmonth that is 15 months after the effective
date of this order, complete and submit to the DEQ for approval, a plan for
conducting an SSES of the County's collection system. The plan shall conform
to the Regional Technical Standards in Attachment 1. Provided that DEQ is
involved in the development of the SSES Plan, upon receipt of a8 completed
Plan, DEQ anticipates review and approval can be accomplished within 60

‘days. The approved plan shall become a requirement of this Order and the

SSES shalf be implemented in accordance with the approved schedule.

Interim Repairs to Existing Facilities. While the work required by paragraph 1
above is underway, identify and repair those sewer coliection, force main and
pumping station deficiencies that require prompt attention under the Regional
Technical Standards in Attachment 1. '

Interim System Improvements. Prior to implementation of the Regional Wet
Weather Plan, any new or replacement collection system facilities will be
designed and constructed in conformance with the Regional Technical

_ Standards in Attachment 1.

) Cooperatioh with HRSD to Develop Regional Hydraulic Model. Provide HRSD

with sewer flow hydrographs for conditions of interest in accordance with the
Regional Technical Standards in Attachment 1, pump curves and other
information, and access to its facilities and property, as may bs necessary for

HRSD to install meters and gauges and perfarm its other obligations under
Appendix A of this Order.

System Hydraulic Model. By the last day of the month that is 38 months after
the effective date of this Order, develop a calibraied mode! of the Locality's
sanitary .sewer system necessary {o be used in conjunction with HRSD's
Integrated Systém Model. The model shall be developed in accordance with
the guidelines in Attachment 1.

Management, Operations and Maintenance (MOM) Program. By the last day
of the month that is 15 months afier the effeclive date of this Order, submit to
DEQ for aporoval a MOM program that documents the MOM program
elements used to manage the County of Gloucester's sewer system and
mmindmize 550s. The MOM program shall include an 880 Response Plan and
tangible parameters for assessing pragram implementation.

w
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7. S50 Reports. Promptly report all sewage discharges in accordance with the
Hampton Roads Sanitary Sewer Overflow Reporting System, as approved by
the DEQ, Tidewater Regional Office.

8. Annual Re‘port. Submit annual reports to the DEQ on the status of the work
required by Appendix J, with copies to HRSD and the other Hampton Roads
Localities. The reports shall reflect work and activities undertaken during the

- previous fi sca! year and shall include a summary of the system benefits
* achieved during the year. The report shall be due on or before November 1
following the close of each fiscal year.
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APPENDIX K

COUNTY OF ISLE OF WIGHT

The County of Isle of Wight shall perform the following:

1.

SSES Plan. By the last day of the month that is 15 months after the effective
date of this order, complete and submit to the DEQ for approval a plan for
conducting an SSES of the County’s collection system. The plan shali conform
to the Regional Technical Standards in Attachment 1. Provided that DEQ is
invalved in the development of the SSES Plan, upon receipt of a completed
Plan, DEQ anticipates review and approval can be accomplished within 60
days. The approved plan shall become a requirement of this Order and the

~ SSES shall be implemented in.accordance with the approved schedule.

Interim Repairs to Existing Facilities. While the work required by paragraph 1
above Is underway, identify and repair those sewer collection, jorce main and
pumping station deficiencies that require prompt attention under the Regional
Techmcal Standards in Attachment 1.

. Interim System Improvements. Prior to implementation of the Regional Wet

Weather Plan, any new or replacement collection system facilities will be

designed and constructed in conformance with the Regional Technical
Standards in Attachment 1.

Ccoperatton with HRSD {o Develop Regional Hydraulic Model. Provide HRSD

with sewer flow hydrographs for conditions of interest in accordance with the
Regional Technical Standards in Aftachment 1, pump curves and other
information, and access to its facilities and pmperty, as may be necessary for

HRSD to install meters and gauges and perform its other obhga’tuons under
Appendlx A of this Order. ,

System Hydraulic Model By the last day of the month that is 38 months after
the effective date of this Order, develop a calibrated model of the Lacality's
sanitary sewer system necessary to be used in conjunction with HRSD's

Integrated System Model. The model shall be developed in accordance with

“the guidelines in Attachment 1.

Management, Operations and Maintenance (MOM) Program. By the last day
of the month that is 15 months after the effective date of this Crder, submit io
DEG for approval & MOM program that documents the MOM program
eiemanf% used o manage the County of lsle of Wight's sewer system and
minimize 550s. The MOM program shall include an S50 Response Plen and
tgng ible paramsters for assessing program implementation.
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7. SSO Reports. Prompily report all sewage discharges in accordance with the
Hampten Roads Sanitary Sewer Overflow Reporting Systern, as approved by
the DEQ, Tidewater Regional Office.

8. Annual Report. Submit annual reports to the DEQ on the status of the work
required by Appendix K, with copies to HRSD and the other Hampton Roads
Localities. The reports shalt reflect work and activities undertaken during the
previous fiscal year and. shall include a summary of {he system benefits

achieved.during the year. The report shall be due on or before November 1
_following the close of sach fiscal year.
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APPENDIX L

COUNTY OF YORK

The County of York shall perform the following:

1.

SSES Plan. By the last day of the month that is 15 months after the effective
date of this order, complete and submit to the DEQ for approval, 2 plan for
conducting an SSES of the County's collection system. The plan shall conform
to the Regional Technical Standards in Attachment 1. Provided that DEQ is
involved in the development of the SSES Plan, upon receipt of a completed
Plan, DEQ anficipates review and approval can be accomplished within 60
days. The approved plan shalt become a requirement of this Order and the

' SSES shall be implemented in accordance with the approved schedule.

. Interim Repairs to Existing Facilities. While the work required by paragfaph 1

above is underway, identify and repair those sewer collection, force main and
pumping station deficiencies that require prompt attention under the Regional
Technical Standards in Attachment 1.

Interim System Improvements. Prior to implementation of the Regional Wet
Weather Plan, any new or replacement collection system facilities will be
designed and construcied in conformance with the Regionatl Technical
Standards in Aftachment 1.

. -Cooperation with HRS_D to Develop Regional Hydraulic Model.. Provide HRSD-

with sewer flow hydrographs for conditions of interest in accordance with the
Regional Technical Standards in Attachment 1, pump curves and other
information, and access to its faciliies and property;as may be necessary for

HRSD to install meters and gauges and perform its other obllgat;ons under
Appenc![x A of this Order.

System Hydraulic Model. By the last day of the month that is 38 months after
the effective date of this Order, develop a calibrated model of the Locality’s
sanitary sewer system necessary io be used in conjunction with HRSD's
Integrated System Model. The model shall be developed in accordance with
the guidelines in Attachment 1.

Management, Operations and Maintenance (MOM} Frogram. By the last day
of the menth that is 15 months after the effective date of this Order, subimit to
DEQ for approval a MCGM program that documments the MOM program
elemants used to manage the County of York's sewer systern and minimize
S50z, The MOM program shall include an 880 Response Plan and tangible
parameters for assessing program imolsmentation,
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7. SSO Reports. Promptly report ail sewage discharges in accordance with the
Hampton Roads Sanitary Sewer Overflow Reporting System, as approved by
the DEQ, Tidewater Regional Office. .

8. Annual Report. Submit annual reports to the DEQ on the status of the work
required by Appendix L, with copies to HRSD and the other Hampton Roads
Locatities. - The reports shall reflect work and activities undertaken during the
previous fiscal year and shall includeé a summary of the system benefits
achieved during the year. The report shall be due on or before November 1
following the close of each fiscal year. '
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APPENDIX M

JAMES CiT‘e’ SERVICE AUTHORITY

The James City Serwce Authority shall perform the fc[!owmg

1.

SSES Plan. By the last day of the month that is 15 months after the eﬁectlve
date of this order, complete and -submit to the DEQ for approval, a plan for
conducting an SSES of the County's collection system. The plan shall conform

to the Regional Technical Standards in Attachment 1. Provided that DEQ is

involved in the development of the SSES Plan, upon receipt of a completed
Plan, DEQ anticipates review and approval can be accomplished within 60
days. The approved plan shall become a requirement of this Order and the
S3ES shall be implemented in accordance with the approved schedule.

Interim Repairs to Existing Facilittes. While the work required by paragraph 1
above is underway, identify and repair those sewer collection, force main and

pumping station deficiencies that require prompt attention under the Regional
Technical Standards in Attachment 1.

Interim System improvements. Prior to implementation of the Regional Wet
Weather Plan, any new or replacement collection system facilities will be
designed and constructed in conformance with the Regional Technical
Standards in Attachment 1.

Cooperatlon with HRSD fo Develop Regional Hydrauilc Model. Prowde HRSDr
with sewer flow hydrographs for conditions of interest in accordance with the

" ‘Regional Technical Standards in Attachment 1, pump curves and other

information, and access 1o its facilities and property, as may be necessary for

HRSD to install meters and gauges and perform its other obiigations under-
Appendlx A of this Order.

System Hydrauhc Model. By the last day of the month that is 38 months afier -
the effective-date of this Order, develop a calibrated model of the Locality's
sanitary sewer system necessary to be used in conjunction with HRSD's

" Integrated System Medel. The model shall be developed in accordance with

the guidelines in Attachment 1.

Management, Operations and Maintenance (MOM) Program. By the last day
of the month that is 15 months after the effective date of this Order, submit fo
DEQ for approval a MOM program that documents the MOM program
glements use{f to manage the James Cily Service Authority's sewer sysiam
and minimize S50s, The MOM program shall include an 850 Response Plan
ahd tangible parameters for assessing program implementation.
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7. S50 Reports. Promptly report all sewage discharges in accerdance with the

Hampton Roads Sanitary Sewer Overflow Reporting System, as approved by
the DEQ, Tidewater Regional Office. '

'8. Annual Report. Submit annua! reports to the DEQ on the status of the work
required by Appendix M, with copies to HRSD and the other Hampton Roads
Localities. The reports shall reflect work and activities undertaken during the
previous -fiscal year and -shall inciude a summary of the system benefits
achieved during the year, The report shall be dus on or before November 1
foliowing the close of each fiscal year.
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APPENDICN

TOWN OF SMITHFIELD -

The Town of Smithfield shall perfonn the following:

1.

SSES Plan. By the last day of the month that is 15 months after the effective
date of this order, complete and submit to the DEQ for approval, a plan for
zondugcting an SSES of the Town's collection system. The plan shall conform

~ 1o the Regional Technical Standards in Attachment 1. Provided that DEQ is

involved in the development of the SSES Plan, upon receipt of a completed
Plan, DEQ anticipates review and approval can be accomplished within 60
days. The approved plan shall become a requirement of this Order and the
SSES shall be implemented in accordance with the approved schedule.

Interim Repairs to Existing Facilities. While the work required by paragraph 1
above is underway, identify and repair those sewer collection, force main and
pumping station deficiencies that require prompt attention under the Regional
Technical Standards in Attachment 1. ‘

Interim System Improvements. Prior fo implementation of the Regional Wet
Weather Plan, any new or replacement collection system facilities will be
designed and constructed in conformance with the Regional Technical

- Standards in Attachment 1.

Cooperation with HRSD to Develop Regional Hydraulic Model. Provide HRSD
with sewer flow hydrographs for conditions of interest'in accordance with the
Regional Technical Standards in Aftachment 1, pump curves and other
information, and access to its facilities and property, as may be necessary for

HRSD fo install meters and gauges and perform its other obhgatlons under
Appendix A of thzs Order

System Hydrauhc Model. By the last day of the month that is 38 months after
the effective date of this Order, develop & calibrated model of the Locslity's
sanitary sewer system necessary fo be used in conjunciion with HRSD's

Integrated System Model. The mode! shall be developed in accordance with
the guidelines in Atlachment 1.

Management, Operations and Maintenance (MOM) Program. By the last day
of the mondh that is 15 menths after the effeclive date of this Order, submit to
DEQ for approval a MOM program that documenis the MOM program
glements used to manage the Town of Smithfleld's sewer system and

minimize S50s. The MOM program shall include an 850 Response Plan and
tangible parametsrs for assessing program implementation.
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7. S80 Reporis. Promptly report ali sewage dis&harges in accerdance with the
‘Hampton Roads Sanitary Sewer Overflow Reportmg System, as approved by
the DEQ Tidewater Regional Office. ,

8. Annual Report Submit annual reports to-the DEQ on the status of the work
required by Appendix N, with copies to HRSD and the other Hampton Roads
Localities. The reports shail reflect work and activities undertaken during the

" previous fiscal year and shali include a summary of the system benefits
achieved during the vear. The report shall be due on or before November 1
following the close of each fiscal year.
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SECTION1  INTRODUCTION AND PURPOSE

1.1 INTRODUCTION

This document is Aftachment 1 — Regional Technical Standards {Standards) to the
Special Order by Consent (Consént Order) issued by the State Water Control Board
(SWCB) to HRSD and the Hampton Roads Localities. These Regional Technical
Standards provide detailed requiremenis for completion of the work embodied in the
Consent Order, and were developed to ensure a consistent regional approach. These
Standards include completion dates for various activities. which are described in terms of
months from the effective date of the Consent Order.

1.2  PURPOSE

The purpose of the Consent Order and these Regional Technical Standards is to-reduce
the occurrence of sanitary sewer overflows (SSOs) in the Regional Sanitary Sewer
System. These standards cover. the analysis of existing data, collection of additional
system data, preparation of rehabilitation plans, correction of serious defects Tequirng
prompt atiention, development of & hydraulic model, and assessment of the hydraulic
performance of .the Regional Sanitary Sewer System. These Standards have been
developed to be information-based so that resources are focused on the areas that require
attention to mitigate SSOs. Where appropriate, these Standards include quality
agsurance/quality control procedures related to ficld data collection.

These Standards also address the relationship between the hydraulic performance of the
Regional Sanitary Sewer System, Rehabilitation Plans that will be developed and
implemented by HRSD and the Hampton Roads Localities, and the Regiornial Wet
Weather Management Plan. The longer-term repairs of the sanitary sewer system will
oceur after the term of this Consent Order in accordance with plans developed, submitted
and approved pursuant to this Consent Order. '

1.3 RELATIONSHIP WITH THE MEMORANDUM OF AGREEMENT

The Localities and HRSD are entering into a Memorandum of Agreement (MOA) which
is a long term agreement related to regional collaboration. These Regional Technical
Standards have been developed primarily to support the fulfiliment of the Consent Order
requirements, and are incorporated into the MOA by reference. Future work done
outside the contest of the Consent Order, and future regulatory actions, should generally
be conducted in accordance with these standards when it is appropriate. For example,
future flow monitoring performed outside the context of the Consent Order and future
regulatory actions would generally be performed in accordance with these standards, but
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the duration and magnitude of qualifying events could be different from the standards in
this document. Similarly, 83BS and hydraulic modeling conducted for purposes
- unrelated fo the Comsent Order should follow these Standards, with appropriate
modifications to reflect the specific application.

Two componenis of these Standards will survive the fulfillment of the Consent Order and
are enforceable under the MOA. These are Exhibit A — Regionat Design Guidelines and
Exhibit B — Regional Sanitary Sewer System Operating Guidelines.

1.4 SUMMARY OF THE REGIONAL TECHNICAL STANDARDS

The following is a brief overview of each section of these Regional Technical Standards:

Section 1 ~ Intreduction and Purpose
This section establishes the context for the Regional Technical Standards.

Section 2 — Definition of Terms
'This section provides definitions for the major terms used in the Standards.

Section 3 — Data Collection and Flow Monitoring _
This section provides direction on SSO characterization, use of previously developed

information, system inventory mapping and GIS data siandards, flow monitoring
procedures for both model calibration and SSES basin identification, rainfall monitering,
sewer. flow evaluation and flow evaluation reporting. Taken together, this section
provides - the guidance for identification of SSES Basins, which require further
investigation,

Section 4 — Condition Assessment of Sewers and Pump Stations

This section provides the guidelines for conducting detailed condition assessment,
assessment standards for SSES Basins, and assessment reporting requirements.. The
information developed through these efforts will be used to develop the SSES Plans in
accordance with the requirements in Section 5. :

Section 5 — SSES Planning _ _

This section establishes the SSES BRasin criteriz and the requirements for preparing a
. prioritized plan for conducting the SSES work. This plan must be submitted to DEQ
within 15 months of the effective date of the Consent Order for their review and
approval.

Section 6 — Hydraulic Performance Assessnrent

This section provides the standards for development and apunlication of a hydraulic model
that will be used to evalvate system performance under a variety of hydrologic
conditions. The model will be used to evaluate the capacity of the existing Hegional
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Sanitary Sewer System, and to develop and review altematives for providing adequaie
capacity. Procedures and standards for model development, calibration and verification
are included. The model shalt be developed within 38 months of the effective date of the
Consgent Order. :

Section 7 — Rehabilitation Flanning

This section discusses using the results of the SSES work to develop specific plans for
rehabilitation, including evaluation of the effectiveness of rehabilitation on inflow and
infillzation reduction, cost estimates and schedules. The Rehabilitation Plans will be
submitted to DEQ for review and approval within 62 months of the cffective date of the
Consent Order. Implementation of the plans is outside the scope of the current Consent
Order. Localities will assess the feasibility and cost of achieving specific peak flow
reduction outcomes, which will inform the Regional Wet Weather Management Plan.

Section 8 — Regional Wet Weather Management Flan Development

This section provides the guidelines for developing the Regional Wet Weather
Management Plan (RWWMP) that will identify the Regional Sanitary Sewer System
improvements necessary to provide capacity to meet an agreed upon level of service.
This section .includes direction on capacity assessment, level of service selection,
development of capacity enhancement solutions, affordability and provides a preliminary
outline for the content of the RWWMP. The Regional Wet Weather Management Plan
will be submitted to TYEQ for review and approval within 74 months of the effective date
of the Consent Order. :

Exhibit A - Regional Desion Guidelines o ,
This section presents regional design guidelines that will be used for design of any new

or enhanced major sewer infrastructure until the RWWMP is complete.

Exhibit B — Regional Sanitarv Sewer System Operating Guidelines

This section provides guidelines related to operating flow and pressure in the Regional
Sanitary Sewer Systemn,

1.5 REVISIONS TO THE REGIONAL TECHNICAL STANDARDS

The parties agree that minor changes may be made in the Standards without triggering a
modification of the Order, provided that such changes are the subject of unanimous
agreement of the General Manager of HRSD and the Hampton Roads Localities Directors
of Utilities and are approved by the Director of DEQ’s Tidewater Regional Office.
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2 DEFINITION OF TERMS

The following words and terms that have been used m Attachment 1 - Regional
Technical Standards shall have the meanings assigned to them bhelow unless the context
clearly indicates otherwise, Other commonly used terms used in Attachment | are
defined by reference to terms in the Sewage Collection and Treatment Regulations
(SCATR) [9VAC 25-790] unless otherwise specifically defined in these Regional
Technical Standards. :

“ADF” means Average Daily Flow.

*Adequate Capacity” means that the Sanitary Sewer System has a demonstrated ability
to manage peak flows at a specific peak flow recurrence interval without causing or
contributing to overflows from any component of the Regional Sanitary Sewer System.
The specific peak flow recurrence that will be used for the basis of identifying capacity

enhancements shall be established within the Regional Wet Weather Management Plan,

Demonstration of adequate capacity for wastewater pumping stations requires each pump
station to be capable of transmitting specific peak flows with the largest pump out of
service, without causing or contributing to overflows, Evaluation of adequate capacity
shall consider the interrelationship between: i} each pump and the pump station
immediately upstream from that pump station, i} all pump stations through which flow
from that pump station passes to the wastewater treatment plant receiving such flow, and
iii) all pump stations discharging directly to the HRSD Sanitary Sewer System, which
receive flow from that pump station, :

For gravity systems, adeqﬁate capacitynshall mean that the system can convey the peak
flow without exceeding a surcharge level of 1.5 feet below the fim of a manhole,

“ASCH” means American Standard Code for Information Interchange.
“CCTV? means closed-circuit television,
“CMMS” means computerized maintenance and management system.

“DEQ” means the Department of Envircnmental Quality, an agency of the
Commenwealth of Virginia as described in Code §10.1-1183,

“Design Flow Rate” means the flow rate specifically vsed as the basis of design for
 facilities within the regional sanitary sewer sysiem.
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“Diureal ecurve” means a graphical or tabular représentation of the vaﬁation of
wastewater flow (excluding rainfall derved ¥/ contributions) over a typical, 24-hour
cycle. '

*“D'WE” rneans dry weather infiltration.

“Dry Weather Overflow” means any sanitary sewer overflow for which the underlying
cause 1s not attributable to precipitation related flows.

“Evemnt of Interest” means any wastewater flow event or specific rainfall event, which is
used to evaluate the performance of the sanifary scwer systern.

“Excessive Pump Run Time” means a threshold at which a pumping station meets the
relevant SSES Basin planning criterion. Excessive Pump Run Time can be identified by
cvaluating the daily total run time of all pumps within a pump station under wet
weather/peak flow conditions. Excessive Pump Run Time exists when the total run fime
for all pumps within a pump station exceeds an average of 24 hours per day per pumap
with one pump out of service. This threshold can be calculated using the following
equation,: :

Excessive Pump Run Time = [(Number of Pumps) - 1] X 24 hours

Excessive pump run time is a threshold that must be compared to actual pump run time
under specific flow conditions to identify indications of potential capacity Himitations,
Excessive pump run time and actual pump runtime should be directly compared for pump
stations that are comprised of constant speed pumps of equal size, or multi-speed purnps
that are running at full speed.

“GIS™ means Geographic Information System.

“Gravity Sewer Line” means a pipe that receives, contains and conveys wastewater not
normally under pressure, but is intended to flow under the influence of gravity.

“Ground Water” means sub-surface water that is stored in the voids between soil
particles. ' '

“Hampton Reads Lecalities” means the cities of Chesapeake, Hampton, Newport
News, Poguoson, Portsmouth, .Suffolk, Virginia Beach, and Williamsburg; the counties
of Gloucester, Isle of Wight, James City, and York; and the town of Smithfield.

“Hampion Roads Lecality” or "Leocallty" means one of the Hampton Roads
Localities.
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BRPDC” means Hampton Roads Planning District Commission, a political subdivision
of the state. The purpose of planning district commissions, as set out in the Code of
Virginia, Section 15.2-4207 is "...to encourage and facilitate local government

cooperation and state-local cooperation in addressing on a regional basis problems of
greater than local significance”.

“IRSD” means Hampton Roads Sanitation District, a political subdivision created by 2
1940 Act of the General Assembly of Virginia and charged with the responsibility to
provide sewage collection, conveyance, and treatment services for the communities in the
Hampton Roads metropolitan arca.

“HRSD Master Meter” means a permanent flow or pressure meter installed in a
location mutually agreed upon between HRSD and the Hampton Roads Localities, owned
and operated by HRSD, and specified within the HRSD Master Metering Program.
HRSD Master Meters are used to evaluating Operating Flow.

“Hydrograph” means the graphical or tabular representation of flow volume over time, -
which could depict a specific ydrologic condition.

«§/]” means infiltration and inflow, which is a component of sewer flow contributed as a
result of groundwater and precipitation that enters the sanitary sewer system.

“THieit Comnection” means an unauthorized connection to the sanitary sewer system,
including but not limited to area drains, foundation drains, toof drains and sump pumps.
Tlicit connections are connections that have been made to the sanitary sewer system
without the knowledge and/or approval of the Locality or HRSD.

“TMS” means information management system, which is a formalized system to manage
data, ' .

“Ipfiltration” means water other than wastewater that enters a sewer system (including
sewer service connections) from the ground through such means as defective pipes, pipe

. joints, connections, or manhole walls. Infiliration does not inciude, and is distinguished
from, inflow. a

“fpfiow” means water other than wastewater that enters a sewer system (including sewer
service connections) from sources such as, but not limited to, roof leaders, cellar drains,
yard drains, area draims, drains from springs and swampy areas, manhole covers,
cleanouts, cross connections between stormi SewWers and sanitary sewess, catch basins,
cooling towers, storm waters, surface Tunoff, street wash waters, or drainage. Inflow

does not include, and is distinguished from, infiltration.
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“Imierceptor Sewer” means a sewer, typically without individual sewer customer
connections, that is used to collect and carry flows from main and trunk sewers to a
central point for treaiment and discharge.

“LACP” means Lateral Assessment Certification Program developed by National
Association of Sewer Service Compames

“Level of Service” means the peak sewer flow recurrence interval that the Regional
Sanitary Sewer System can convey without resulting in 2 capacity-related SSO.

"MACP” means Manhole Assessment Certification Program developed by the National
Association of Sewer Service Companies,

“Management, Operations, and Maintenance or MOM™ means a flexible program of

accepted industry practlces to properly manage, operate and maintain a sanitary sewer
system.

“NASSCO" means National Association of Sewer Service Companies.
“ODBC” means Open Database Connectivity.

“Operating Flow” means three times the actual average potable water consumption for
domestic flow and smaller commercial flow within a specific sewer basin (or pump
station service area). Major industrial and commercial wastewater flows (100,000 gpd
and greater) are added to the Operating Flow based on their peak metered flow rates,
When the peak hourly flow rate as measured at HRSD Master Metering sites exceeds the
corresponding Operating Flow, HRSD and the effected Localities will jointly evaluate the
hydraulic capacity of the 1mpacted facilities and determine the appropriate course of
action.

“PACP” means Pipeline Assessment Certification Program developed by NASSCO.

“Peak Flow” means the maximum hourly wastewater flow that occurs -at a specific
location within the sanitary sewer system.

“Peak Flow Recurrence” means the statistical probability of achieving a certain peak
sewer flow. Typically, these values are expressed in terms of return years, or retum
frequency. As an example, a 10-year peak flow recurrence represents the probable peak
sewer flow that is expected to occur once every 10 years.

“Peak Flow Threshold” means the calculated flow of 775 gallons per day per existing

residential unit plus 3 dmes commmercial water comsumption plus actual major
commercial and industrial {100,000 gpd and greater) flows.
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wpreventable Overflow” or “Preventable $SO” means overflows, which could have
reasonably been prevented through. due diligence, proper operations and maintenance,
reduction in VI, or increased capacity of the sanitary sewer system.

“Privaie Service Conmection/Lateral” means that portion of the collection system used
to convey wastewater from a building or buildings to that portion of the samitary sewer
system owned by the Locality.

«Pumping Station” means facilities comprised of pumps which lift wastewater to a point
physically higher than the wastewater elevation In the wet well, including all related

electrical, mechanical, and structural systems necessary to the operation of that pumping
station.

“RDIT” means rainfall-derived inflow and infiltration. RDII is a parameter that can be
measured, estimated or synthetically generated through other means, such as flow
monitoring data or hydraulic modeling. .

“Regional Design Guidelines” means the gtandards adopted by HRSD, the Hampton
Roads Localities and DEQ for the design of any new or enhanced major sewer
infrastructure (i.e., regional pump stations, major interceptors, etc.) until the Regional
Wet Weather Management Plan is complete. The adopted Regional Design Standards
will he based a on peak howrly residential wastewater flow of 250 gallons per ¢apiia per
day at an assumed 3.1 persons per household, or 775 gallons per residential unit per day;
plus peak hourly commercial/industrial wastewater flow based on actual flow if available,
or 3 times the average projected watet conswmption if not available. The relationship of
peak water consumption fo peak wastewater flow 18 agsumed to be 3 times the water
consumption is equal to 2.5 times wastewater flow.

“Regional Hydraulic Model” means the hydraulic model of the following components
of the regional sanitary sewer system. .

»  All HRSD pipes, HRSD pumping stations, and HRSD pressure reducing statiomns,
in the regional sanitary sewer system '

» Locality pumping stations that directly discharge into a HRSD interceptor sewer

« The gravity sewers extending one manhole upstream from each Locality
pumping station that directly discharges to a HRSD interceptor sewer (Note that
some pumping stations may receive discharge from multiple sewers; in theses
instances, the first upstreain manhole on each line will be included}.

= Locality gravity sewers extending one manhole upéﬁeam from the point of
conmection with an HRSD gravity interceptor.

“Regionsl Sanitary Sewer System” means the colloctive sanitary sewer systems owned
and operated by the Localities, as well as the HRED sanitary sewer Sysiem including
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gravity sewer lines, manholes, pump stations, lift stations, pressure reducing stations,
force mains, wastewater ireatment plants, and all associated appurtenances.

“Regional Wet Weather Management Plan (RWWMP)” means the document to be
developed jointly by HRSD and the Hampton Roads Localities that defines prioritized
capital and operating improvements in the Regional Sanitary Sewer System necessary to
manage peak wet weather flows to achieve a mutually agreed upon level of service.

"Rehabilitation Plan" means documents to be developed 1nd1v1dua!1y by each Hamp’ton
Roads Locality and HRSD that define specific measures to reduce S$SOs, address
deficiencies identified in SSES Basins; identify system-wide improvements including
control of [T sources and improvements needed to ensure sustainebility of the sanitary
SEWer mﬁastructure

“Replacement” means obtaining and installing equipment, accessories, or appurtenances
which are necessary at the end of the design or useful life, whichever is longer, of the
sanitary sewer system to maintain the capacnty and performance for which such works
werg designed and constructed.

“Rainfall Recurrence Interval” means the statistical probahility of achieving a rainfall
of specific intensity, volume and duration. Typically, these values are expressed in terms
of return vears. As an example, a rainfall with a 2-year recurrence interval has a
prabability of occurring ence every two years,

“Sanitary Sewer Overflow (880)” means the unauthorized intentional or unintentional
spill, release, or discharge to waters of the State of untreated wastewater from any portion
of a sanitary sewer system before the headworks of a Wastewater Treatment Facility.

“Sanitary Sewer System” means the wastewater collection and transmission system that
is comprised of all portions of the individual Hampton Roads Locality or HRSD
collection systems, including manholes, gravity sewers and force mains, lift stations,
. pump siations, and associated appurtenances. . Building sewer laterals are not cons1dercd
part of the Locahty s sanitary sewer system.

“Sewer Basin® means all portions of the sanitary sewer system tributary to an interceptor
sewer of pump station (also referred to as a pump station service arca). Generally, the
sewers within a Sewer Basin are hydraulically linked.

“Sewer Basin Criticality” means an expression of the condition of a sewer basin as it
relates to consequences of failures within the associated sanitary sewer system. Sewer
Basin criticality may consider factors such as environmental risk, public health risk
(including potential impacts to drinking water sources from $SOs), economic risk
(including potential impacts on new servics connections due to sanitary sewer system
capacity limitations), and operational risk,
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“Sewer System Evaluation Survey (SSES)” means 2 systematic exarmination of a
sanitary sewer system of portion thereof to, at a minimurm: 1) ideniify the condition of
sewers, manholes, pump stafions and associated appurtenances; ii) identify V1 sources,
locations, and associated extraneous flow rates; iii) characterize the wastewater flow; and
iv) determine technically feasible, cost effective methods of rehabilitation.

“Significant Rainfall Event” means a rainfall event, which results in an associated
measurable increase of wastewater flow in the sanitary sewer system above dry weather
flows. Significant rainfall events are defined solely for the purposes of flow monitoring
data analysis. :

"SSES Basin” means a defined portion of the sanitary sewer system where historical
data and/or flow monitoring data collected pursuant to this. Atiachment indicate high
levels of RDIL, unresolved 8S80s, or other characteristics described in Section 5.1 that
warrant investigation. SSES Basins will be subject to investigation to identify
. infrastructure deficiencies and define the potential for peak flow reduction.

“Supervisory Control and Data Acquisition (SCADA)” means a computer system for
gathering and analyzing real time dafa. ‘

“Gyurcharge” means the condition where gravity sewer flow depth exceeds the diameter
of the sewet line that is conveying the flow.

«TAZ” means Traffic Analysié Zone. Demographic data for each TAZ is maintained by
HRPDC in a GIS database, and includes population and workforce data used to predict
growth and future flows for modeling purposes.

“«Unpermitted Discharge” means the discharge of pollutants from a point source into
waters of the State, which is not authorized by a VPDES Permit, including but not limited
to any SSO, which reaches waters of the Commonwealth.

“TIgresolved S5S0” means any SSO for which the underlying cause has mot been
resolved so as to prevent future reoccurrences at that location from that cause.

“[Tgeful Life” means the length of time, or period during which infrastructure assets
operate. Useful life is not synonymous with “design life” which is the period over which
infrastructure assets are planned to be used and designed to be operated.

“Water Consurnption” means the volume of potable water consumed by residential,
commercial, and industrial users as measured by potable water meters.
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SECTION 3 DATA COLLECTION AND FLOW MONITORING

3.1 REVIEW OF EXISTING INFORMATION

Development of the SSES program components requires sound system knowledge.
Existing sewer system information shall be compiled and evaluated to establish the basis
for identifying additional data needs.

Information sources shall include the following, as available and appropnate for the
specific system:

Sewer system maps

Engineering and design studies, mcludmg hydraulic analyses
SSES studies

Any existing system condition/inspection data
Maintenance staff interviews

Operation and maintenance records

Treatment plant flow and operation records
Pumping station flow records and SCADA data
Sanitary Sewer Overflow (SS0) reports

Customer complaint records

Existing Asset Condition Data (e.g., CCTV records)

& @ £ @ -8 & & 2 @& 6 2

A suitable data acquisition plan shall be developed and implemented to address data gaps
and information needs.

3.1.1 Sanitary Sewer Overflow Characterization

The cause, location, estimated quantity and frequency of all sanitary sewer overflows
{S80s) that have occurred during the past five (5) years, if available, shall be analyzed to
determine where there may be unresolved maintenance, structural, and capacity issues,

SS0Os may be classified according to the followmg causes (or a similar classification
system):

e Maintenance

o {rease

o Roots

o Debris (including sediment accumulation)
e Infrastructure

o Pipe Failure/Defects

o Eguipment Failure
e Capacity

o EBxcessive I/l
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Unanticipated Wastewater Flows
Pressute Problems
Reverse Grade
Hydraulic Bottlenecks
Inadequately Sized Facilities .
¢ Damage by Others '

o Vandalism .

o Contractor Damage

o Tilegal Discharges
¢ Power Culages

o Response Times

00 oo

980 evaluation shall be conducted to identify chronic problems and develop appropriate
ritigation actions for each SSO. The SSO locations shall be identified on a sanitary
sewer system map, preferably in GIS, and coded by cause. This action will facilitate the
SSO analysis. :

312 Prio¥ Studies/Planned Construction

Studies that have been completed within five (5) years of the execution date of the
Speciat Order by Consent may be considered valid, and the area may be excluded from
further SSES work under the Special Order by Consent, provided that the work included
in the study substantially meets requirements of the Regional Technical Standards
established herein, Studies older than 5 years may be used to develop the SSES Plan
provided that any changes that have occurred in the sanitary sewer system that may -
impact the results of the study are understood and considered in the use of the data. The
areas addressed within prior studies will be identified within the SSES Plan described in
Section 3.

Areas of the system that have been rehabilitated within five years prior to the execution
date of the Special Order by Consent will be excluded from further SSES work under
these guidelines, provided they Jdo not meet the criteria contained in Section 5.1

Areas covered by prior studies that will be included in the Rehabilitation Plan under the
Special Order by Consent will niot be reevaluated, cxcept at the discretion of the Locality
or HRSD for their respective rehabilitation plans.

Areas that are, or will be, scheduled for rehabilitation prior to submittal of the
Rehabilitation Plan described in Section 7 will be excluded from further SSES work,
provided that the rehabilitation project is consistent with Attachment 1 — Regional
Technical Standards, as appropriate. ‘Rehabilitation projects that have been infiiated prior
to. execution of the Special Order by Consent and have advanced beyond the Preliminary

Engineering Report stage will not be impacted by the provisions of the Special Order by
Consent.
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3.1.3 Engineering and Operations

Sewer system engineering and operétional information that is useful in SSES Planning
includes:

B Mapping of the project area showing sanitary sewer systems, streets and roads,
contours and spot elevations, and storm sewers and appurtenances

B Design drawings, pump curves, design reports and operating data (pump num time
logs) _

@ SCADA information to include system pressure, metered flow, pump run times,
wet well levels, and alarm and event data

Information on work order history and maintenance records for sewer facilities
Historical water consumption data

Rainfal! gauge data

Groundwater monitoring data where deemed necessary by the Locality

These data shall be used, where available, to identify problem areas within the sanitary
sewer system that result from connectivity issues, design limitations, or maintenance
issues. These data may also be unsed to help define the activities needed to further
investigate and/or collect additional information aboui the system.

3.1.4 Other Performance Documentation

Known ongoing operational and/or maintenance problems shall be reviewed prior to the
initiation of the field investigations. This information will be obtained through
consultation with the Locality’s and HRSD’s staff. The list below is representative of the
types of issues that shall be investigated:

1. Based on the experience of the staff, where are the significant problem areas in the
sanitary sewer system?

2. Have there been any significant recent changes in the patterns or type of sewer
problems (overtlows, stoppages, collapses, etc.) fram those identified in pnor
investigations or other prior stadies?

3. Have there been repairs conducted that were identified in prior investigations?

4, Which sewer lines within the study area are-currently on a routine cleaning
program, and do they correlate with past problem areas?

5. Can reported problems such as grit, grease, roots or inflow be substantiated
through 2 preliminary inspsction of ¢ritical manholes or sewer segments?
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6. Are there any easement OT right-of-way issues affecting the access, such as
backyard locations?

7. What are the local issues regarding traffic contro), site accessibility, and
maintenance activities? '

4. ls the force main manifolded with another pumping station or an HRSD pumping
ctation? If so, are there discharge pressure issues?

0. Under what conditions and how long does the pumping station require all pumps
to operate?

10. Does unacceptable surcharging oceur in the system? If so, where and under what
conditions does this surcharging occur?

11. Have there been construction activities by others within the sanitary sewer system
service area where trenchless techniques have been used that may have damaged
pipes? :

32 SYSTEM INVENTORY '

An inventory of the sewer gystem’s componénts shall be prepared so that those
components can be consistently referenced during the SSES and subsequent analyses.
The igventory shall include:

Gravity mains
Laterals
Manholes
Pump stations
Force mains

Vacuum systems

Appurtenances (1.¢., valves, clean outs, siphons}

32.1 Mapping Standards

The mapping shall be developed using the Virginia State Plane Coordinate System with &
known vertical control that can he easily transferred to other standard vertical datur.
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3.2.2 GIS Data Standards

To compile a GIS dataset for the regional sanitary sewer system, the following major
datasets are needed:

Regional GIS base mapping from HRSD
Available supplemental GIS base mapping data from each locality
Existing sanitary sewer system GIS data from each locality

Existing hard copy or other electronic format of sanitary sewer system maps for
localities where GIS data is not available

Sewer system GIS data shall include gravity pipes, manholes, pump stations, force mains,
valves, pressure reducing stations and other periinent facilities. The GIS data shall be
transferable to HRSD for hydraulic model development. The GIS data formatting shall
be agreed upon between the Locality and HRSD prior to data collection activities .
associated with the Special Order by Consent. HRSD shall provide each Locality with a
data-mapping scheme for the transfer of GIS data. The Locality shall provide the
necessary data to HRSD in the agreed upon format. Alt GIS data shall have metadata
associated with each data set.

3.2.3 Existing Physical Attributicn

Physical attribution is needed to describe the various facilities within the system. Ata
mimdmum, the following attributions shall be included for each feature used in modeling:

=
o
[¢]

" = o # A8 &8 8 8 = O

feature ID

upstream and downstream manholes or junctions

pipe size (inside diameter) ‘

length .
gravity line invert elevations (upstream and downstream}
pipe material

approximate pipe installation date / age

pipe condition

pipe type, i.e., force main or gravity sewer

Manholes:
= manhole ID
e diameter/size
= gpatial coordinates
o invert elevation
s pipe invert elevations
¥ rim elevation
s ground elevation

August 30, 2007



‘Attachment 1 to the $pecial Order by Consent — Regionat Technical Standards

Section

3 _Data Collection and Flow Manitoring

Page 6 0f17

sealed or unsealed id
sump elevation .
approximate manhote installation date / age

Pumping Stations:
s pump station ID
e wet-well physical attributes (i.e. dimensions)
= pumping capacity {i.e. pump performance Curves, draw down test results)
= pumber of punps :
s type of drive (i.c. vaniable speed, dual speed, or constant speed)

B
]
B
]
L

control logic (i.e., wet well clevations at which each pump turns on, reaches full
speed, and fums off) ‘ '

piping details :

flow equalization/storage attributes and control strategy

special equipment (e.g PIessuie regulating valves)

flood plain location '

approximate pump/pump station installation date / age

Where the data is not availgble, assumptions must e made to complete the data set based
on engineering judgment.

33

FLOW MONITORING PROGRAM

Flow monitoring shall be conducted to characterize the flow regime in the sanitary sewer
svstem. The objectives of the flow-mnonitoring program are as follows:

Collect representative dry and wet weather flow data for the sewer basin(s)
Identify conditions\ that cause sewet gurcharging

Observe and quartify dry weather infiltration

Quantify rainfall derived inflow and infiliration (RDII) volumes

Correlate RDII with rainfall volumes and intensities

Determine and assist in priontizing SSES Basins

Obtain data necessary for hydraulic model calibration

Facilitate development of the Regional Wet Weather Management Plan

Observe and guantify potential dry-weather inflow (e.g. manholes located in low-
tying areas which maybe inundated in dry-weather by tidal effects or stream flow)

The scope of the fAow-monitoring program shall be developed to ensure data collection i3
adeguate to mest the prograi dlicctives. Flow data that has been collected five (5) years
prior o execution of the Special Order by Consent, which meets the requirernents
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established within these Technical Standards, may be used. Before defining the scope,
the Locality shall determine:

& The adequacy of existing data from prior studies (e.g., study areas in which no
significant changes have occurred since the flow monitoring took place)

Extent that pump station data can be used to quaniify flows
Equipment types and availability

Where flow monitoring is needed

Types of flow to be monitored

Cost to collect and evaluate the data

The seasonal variations of flow within the sanitary sewer system, if significant
3.3.1 Meter Site Selection and Basin Delineation

Selection of meter location sites is critical to defining sewer basins. Flow meter sites
shall be selected so that the entire flow for the area of interest can be characterized. This
may require multiple meters for areas with parallel sewers or complex conncetivity.
Metering sites should also be cousidered at boundary points for calibration and validation
of hydraulic model(s). Meter sites shall be compatible with the minimum requirement of
the flow monitoring equipment manufacturer relative to pliysical site constraints.

Sewer basin delineation can be accomplished through wse of sewer mapping. It is
important that the meter locations are sirategically selected to provide an appropriate
delineation of sauitary sewer system basins.

332 Aceepiabie Flow Measures and Recording

Equipment may consist of one or more of the following: open channel flow monitors,
SCADA data (pump run times, discharge pressure and volumetric data) capable of
computing flow, or monitoring flow in force mains. Flow monitering equipment shall
include a data logger, communication device and sensing unit. Where pressure pipe flow
monitoring is to be performed for pump discharge flow measurements, magnetic flow
meters or ultrasonic meters should be used. Where flow is measured in force mains,
pressure shall also be measured. All gravity sewer metering equipment shall be capable.
of recording in both low flow and surcharged conditions for wet weather monitoring.
The Locality and-HRSD must uiilize engincering judgment in the selection of flow
monitoring methods and the application of the resulting data.

Strengths and limitations for each flow monitoring method shall be evaluated considering
characteristios of the flow to be measured and the location fo be monitored. Note that the
pump station volumetric method of determiniag flow rate is not reliable for conditions
where wet well levels surcharge into the incoming sewer lines, or where vaneble
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frequency drive units are in place, unless other metering is used to account for flows
being discharged from of entering the pump station. Pump curves and system curves
shall be verified when using this methodology to estimate flow rates. Caution should be
exercised in application of his methodology. It is most appropriate for pump or lift
stations with constant speed pumps that discharge to gravity sewers.

333 Duration of Flow Monitoring

For the purposes of model calibration and. identifying areas for SSES activities,
temporary flow measurement shall be conducted. The flow data shall capture a
representative sample of dry weather flows as well as several storm events of varying
sagnitudes, Temporary flow monitoring shall be conducted for a duration that satisfies
the following minimum criteria: '

Flow Monitoring for Model Calibration and Verification:

@ Flow monitoring shall pravide data that characterizes seasonal variations and
captures the peak seasonal sanitary sewer flows.

@ Flow monitoring shall record three (3) individual wet-weather flow events of
greater than one (1) inch of accumulation, including at least one (1) event with at
least a one-year TeCurrence interval. These evenis shall capture system response
under a variety of antecedent rainfall and groundwater conditions. '

& Flow monitoring shall continue for sufficient time between rain events for the How
to return to dry weather conditions.

Flow Monftoring for SSES Basin Identification:

® Flow monitoring period shall be of sufficient length to capture typical diumal
variations in dry-weather flow, including weekends and weekdays.

@ Flow monitoring that captures three individual wet-weather events each of which
provide a system flow tesponse, including a rainfall event representative of those
with a one year rainfall recurrence interval, or at least six months if the one year |
recurrence interval is not achieved provided that there is at least one event where
the total 24 hour rainfall exceeds 1.5 inches. :

@ Flow monitoring shail be conducted during a period that provides the highest
probability of wet conditions. '

Flow momnitoring for QSES Basin identification shall be completed within 12 months of
the effective date of the Order. Notification that flow monitoring for S3ES Basin
_ identification has been ‘completed shall be submitted to DEQ within 13 months of the
effective date of the Order. '

Flow monitoring for SSES Pasin identification and hydrevhe model calibration shall be
conducted at & mininun of Z0 percent of the pump seation service areas within the
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Locality’s sanitary sewer system. Selection of locations for flow meonitoring shail
inclnde pump stations that are representative of a group of pump stations that exhibit
similar responses to the variables, which impact peak flow. Examples of the variables
{hat shall be considered include, but are not limited to: the average age of the gravity
sewers in the sewer basin; pipe material and joint type; soil-type and porosity, maximum,
minimum and yearly groundwater elevations; proximity to surface water bodies; tidal
influence; ratio of pervious to non-pervious surface area; service areas size; land use;
historic 1 data; seasonal population patterns; and sanitary sewer system construction
materials.

Additional flow monitoring beyond the 20 percent shall be éoﬁdﬁcted as necessary to
accurately characterize flows for either SSES Basin identification and/or hydraulic model
calibration,

Flow monitoring data shall be reviewed for conformance with the criteria for model
 calibration and verification, as well as SSES Basin identification. If the review of the
monitoring data indicates the criteria have been satisfied temporary metering can be
discontinued. Otherwise flow monitoring shall continue unfil adequate data are obtained.

- Individual utilities may require additional flow monitoring data for mode! verification.
Verification of a hydraulic model involves comparing flow-monitoring data outside of
the data set used for calibration to the predicted results of the model for the same
conditions. The verification process may identify inaccuracies in the model not identified
during calibration phase. Data requirements for verification shall include wet-weather
events not used for calibration.

334 Data Accuracy Specifications

Flow monitoring accuracies will be based on typical accuracies for the type of equipment
used. Flow meters shall monitor flow between sample periods and provide maximum
and minimum values at 15-minute intervals, Additionally, flow meters shall be capable
of collecting and reporting data at five (5} minute intervals when the percent change in
flow is greater than ten percent (10%) in any fifteen (15) minute interval. ‘

Prior to installation of any meter and/or gauge, the device shall be calibrated according to
manufacturer’s recommendations. The calibration of open channel flow meters will be
checked periodically after installation using supplemental velocity and/or level
measurement devices, where the use of such devices i3 practical. Calibration recerds
shall be included in the flow evaluation report to demonstrate that the equipment was
properly calibrated. Any recalibration required during the monitoring period shall be
noted and also included in the report. The meters should be maintained in a manner that
shall provide for 2 minimum: :

®  Seveniy-five peroent (75%) data reliability for each individual meter during a
maonthly mopitoring period
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@ Ninety percent (90%) for all meter data should be maintained during qualifying
rain events described in Section 3.3.3 '

Data reliability means the percentage of flow data that has been collected and is not

obviously incorrect (.., fiat Tines or drifted from known calibration levels).

Rainfall, flow and pressuré monitoring shall be carried out in accordance with current
standard practices, and shall generally be in conformance with widely used industry
guidance such as WRC’s “A Guide to Short Term Flow Surveys of Sewer Systems”,
WEF’s MOP FD-6 “Fxisting Sewer Evaluation and Rehabilitation”, and NASSCO’s
“Manual of Practices”. '

3.3.5 Rainfall Monitoring

Rainfall monitoring shall be done to obtain the data needed to compare wet weather
sewer flow to rainfall volume, duration and intensity, The relationship between peak
sewer flow and rainfall shalf be used during the evaluation of the sewer system's
performance -and the prediction of rainfall derived inflowfinfiliration (RDI). Rainfall
gauges shall be of the continuous recording type, and store data in 15-minute increments.
Rain gauges shall be distributed throughout the area covered by the sanitary sewer system
on a minimum of every 10 square miles. The placement of rain gauges shall be
coordinated between HRSD and the Localities. Localities with a total area covered by
the sanitary sewer system of less than 10 square miles shall install at least one rain gauge.
That density should provide reagonable coverage and representation of variations int
rainfall intensity, duration and accumulation throughout the sewer system. Rainfall
gauges shall be capable of recording rainfall at 0.1-inch intervals or fess.

Rain data can be supplemented by data from gauges meintained by United States
Geologic Survey (U SGS) and/or the National Oceanic and Atmospheric Administration
(NOAA). Rain gauge data may also be supplemented by radar tainfall records derived

from radar information that is calibrated with rain ganges maintained by the USGS,
NOAA, and the Localities.

336 Ground Water Monitoring

Ground water level data shall be used, where available, 10 establish the potential for
ground water infittration into the sewer system. Groundwater data can be used in
conjunction with flow data to analyze infiltration based on the velationship between the
sroundwater table level and the elevation of the sewers. '
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337 Flow Monitoring Plau

A Flow Monitoring Plan shall be developed and submitted to DEQ for review and
concurrence within 3 months of the effective date of the Order. DEQ will be deemed to
coneur if it makes no objection within 30 days of Flow Monitoring Plan submittal. The
Flow Monitoring Plan shall include the following minimum information:

TITLE PAGE

*  Project/Report Title
= Locality Contact Information

EXECUTIVE SUMMARY

EVALUATION OF EXISTING FLOW DATA FOR COMPLIANCE WITH
REGIONAL TECHNICAL STANDARDS

#  SCADA Derived Flow Data

= Sanjtary Sewer Evaluation Studies
»  Flow Surveys

ASSESSMENT OF FLOW DATA REQUIREMENTS FOR SANITARY SEWER
HYDROGRAPH GENERATION/MODELING REQUIREMENTS

ASSESSMENT OF FLOW DATA REQUIREMENTS FOR SSES BASIN
IDENTIFICATION

IDENTIFICATION OF BASINS/SERVICE AREAS REQUIRING ADDITIONAL
FLOW DATA ‘

FLOW MONITORING SITE SELECTION

8 Site Selection Criteria
s Mapping of Flow Monitoring Sites

EQUIPMENT COMPONENTS
= Equipment types to be used
e Use of SCADA System
= Data acquisition plan

DEPLOYMENT SCHEDULE

- QAU PROCEDURES
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3.4 FLOW MONITORING IMPLEMENTATION

Sewer {low monitoring information shail be used to characterize the performance of the
sanitary sewer system during dry and wet weather flow conditions and to characterize the
flow conditions that cause surcharging and/or overflows within the system.

341 Data Collection

Sewer flow, force main pressure, and rainfall information shall be collected
(downloaded) at periodic jntervals for the duration of the monitoring period. In cases
where area-velocity meters are used to moritor flow in gravity sewers, a site visit after 2
major storm event is advisable to confirm meter conditions and to download the meter
data. Data logging of the sensor readings shall be as described in Section 3.3.4.

Electronic transmission or collection of data for flow monitoring and rainfall gauging
sites is desirable, where feasible and appropiiate.

3.4.2 Data Summaries

Flow data summaries to be included in the flow, evalnation report shall present the flow

data and observed flow conditions supported by graphical and tabular presentations of

flow, wet well level, velocity, and pressure in the context of the rain events. Each
summary shall include the following information:

® Graphical representation of data

A graphical time-series plot (hydrograph) of flow rate vs. time data, as well as
associated recorded rainfall data, shall be presented for cach specific flow
monitoring method below.

Additiona! data summarics for various flow-monitoring methods are suggested
below;

e Open Channel Flow Meters: Graphs (scatter graph) of flow depth versus
vcl_ocitj(

= Force Main Flow Meters: Graphs of flow rate and assaciated system pressure
versus time

= Volumetric Flow Calculation: Graphs of wet well levels and caiculated flow
rate

s Alternate methodolo gies- for flow measurement and hydrograph development:
Verified pump and system curves

m  Tabuler data
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A tabulation of daily average, maximum, minimum, and pesk hour flow rate
recorded during the flow-monitoring period shall be presented. The following
data shall be tabulated for each specific flow metering method:

® Open Channel Flow Meters:

¢ Time

e Flow depth
#» Velocity

= Flow rate

= Porce Main Flow Meters:

¢ Time

e Flow rate

e Pressure

¢ Pump run status

e Volumetric Flow Calculation:

Time

Wet well levels

Pump run status

Pump mun times

Flow rate calculation
Pressures, where available

e 8 & @ & @

» Alternate methodologies for flow measurement and hydrograph development:

e Time

¢  Wet well levels

s Pump run status

s  Pump run times

o Discharge pressure data
e Flow rate caleulation.

[}

Other data as necessary to verify the appropriateness of the
approach and quality of the results

2 Installation report. A summary of the installation details associated with each
meter location, including a sketch of the manhole, wet well and/or force main
configuration details and identifying related installation information. .

B A rainfall analysis that estimates the rainfall recurrence interval for significant
rainfall events.

3.4.3 Data Storage Format and Warzhousing

The metered data shall be stored in an open data format that can easily be accessed in an
ODBC (Open data base connectivity) compliant format.
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Data for each meter should be uniquely identified and shall be distinguishable from the
data from other meters. Further, the data shall be labeled and stored in a manoer that will
allow ease of site location identification and determination of the dates ¢cn which the data
were collected. ‘

344 Instriment Maintenance

Instrument operation shall be checked periodically. Problems with the instrument shall

be comrected as soon as possibie 10 sustain data collection at the highest level.
3.5 SEWERFLOW EVALUATION

The primary objectives of the flow evaluation are to characterize sewer flow under 2
range of hydrolog;ic,conditions, quantify peak flow for the purposes of identifying SSES
Basins, and to develop the hydrographs needed to calibrate a hydraulic model. The sewer
flow evaluation shall include quantification of base sewage fow, dry weather infiltration
(DWT) and cainfall-derived inflow/infiltration (RDH) using the following procedure:

Separate periods of dry and wet-weather flow with respect to rainfall data

~ Establish a typical 24-hour, dry-weather sewer hydrograph ,
Estimate DWI by determining average flow rate during off peak hours
Extract RDII by subiracting the dry-weather flow hydrograph from the
wet-weather hydrograph for the event of events of interest {Water Environment
Research Foundation, Using Flow Prediction Technologies fo Control Sanitary
Sewer Overflows, 1999)

s & @ ©

3.5.1 Data Analysis

The first step in determining the I/I reduction potential is t0 quantify the base sewage
flow, the DW1 and the RDIL This is done by compiling and reviewing of historical water
consumption records and then comparing the results o the actual wastewater flow meter
data collected as described previously. The following sections describe processes for
determining each component of the total wastewater flow.

3.5.1.1 Base Sewage Flow

Water consumption data for the previous two (2) year period shali be used for the base
sewage flow determination by assuming 100 percent of the metered water consumption is
returned to the Sanitary sewer sysiem as sewage flow. Where a Locality has more
aceurate information to SUppeTt application of a percentage retarn value to the water
consutnption data to estimate hase sewerage flow, the data shall be used in the base
sewage flow estimation. This may include application of flow return values to accourt

for specific usages, such as irrigation, whers specific usage was known to ogour during
the flow-rnonitoring period. ‘
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3.5.1.2 Dry Weather Average Daily Flow (ADF)

The flow at each flow-monitoring site shall be used as the basis for determining the dry
weather average daily flow (ADF) for the metered arcas and for estimating the dry
weather infiltration entering the sewers. In determining the ADF, days with rainfall (and
the following 3 days) are normally to be excluded from the analysis. Dry day flows shall
be recorded at cach monitoring site and averaged to determine the shape of the average
diurnal curve for each metered area. A comparison of average daily flows is suggested to
identify anomalies in flow patierns. The diurnal curve for each metered area represents
the dry weather ADF and shall be used as input to the hydrauhc analyses.

3.5.1.3 Dry Weather Infiltration (W)

Dry weather infiltration for each metered area shall be estimated by subtracting the base
sewage flow from the ADF. Engineering judgment shall be applied in the estimation of
DWL

3.5.1.4 Rainfall Derived Infiltration/Inflow (RDID) Evaluation

Flows occurring during and after rainfall events that are higher than the dry weather
diurnal curve represent potential RDII. The extrarieous flow quantity is estimated by
subtracting the measured average daily flow diumal pattern from the wet weather
hydrograph. After taking into account temporal and usage variations, the accumulated
extraneous wet weather flow volume can then be estimated. The extraneous wet weather
flow quantity (in gaflons) for each menitoring site can be divided by the total rainfall
accumulation (in gallons) over the metered area to caleulate an RDII factor, expressed as
a percentage of the. fotal accumulated rainfail that entered the sanitary sewer system.
This evaluation shall be carried out fo characterize the volumetric contribution of rainfall
to the system for each significant rainfall event captured by flow metering,

The RDII volume and/or RDII factor shall be used in the prioritization of SSES Basins as
described in Section 5.2.1, Identification of Areas for Inspection.

In addition to estimating the volumetric contribution of rainfall to the sanitary sewer
system flow, peak one (1) hour flow shall be observed in conjunction with each rainfall
event. The peak one (1) hour flow is critical for identifying basins that will require 3SES
activities as described in Section 5.1. i

The rainfail-derived infiitration can be graphically observed in the receding portion of the
wet weather hydrograph. After the rainfall event has passed and the peak flow response
has passed, the slower decline of flow back to normal dry weather conditions may be an
indicator of the wet weather infiltration. Volumetric guantification of this flow in the
systemn cam help determine the volume of U1 entering the system.
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EXAMPLE

In & sanitary sewer basin with a service area of approximately 320 acres there was 4
total rainfall accumulation of 3-inches (0.25 feet) over the area, resulting in
extrancous flows that were measured over a 24-hour period. The event generated a
total flow volume of 4.15 mittion gallons (MG) in 24 hours. The average daily dry
weather flow in the service area is. 150,000 galions per day. The RDIH factor is
calculated as follows:

Formuia;

The extraneous wet weather flow is caleulated by subtracting the average daily dry
weather flow volume from the total flow volume generated from the rainfall event.
The average daily dry weather flow used should be from the same general time
period as the rain event, but using data from a typical dry week.

= 4.15 MG — (150,000 gallon/day/1 ,000,000) = 4.0 MG

RD1 Factor, % =100 x (Measured volume of extraneous wet weather flow)/(volume
of rainfall accumulated over the service area)

Volume of Rainfall (million gallons) = Rainfall accumulation (ff) x Basin Ateca
{Acres) X 0.325 (conversion factor) :

Solution:
Volume of Rainfall = 0.25 ft x 320 acres X 0325 = 26.0 million gallons

RDII Factor = 100 X {4.0 million gallons/ 26.0 mitlion gallons) = 15.4%

352 Flow Evaluation Report

A summary report shall be prepared documenting the: 1} flow monitoring activities
performed; 2) flow monitoring daia collected; 3) flow amalyses conducted; 4) findings;
and 5) conclusions. . These flow evaluation reports shall be used to determine SSES
hasins and to prepare the SSES Plan for the sewer system. '
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The evaluation report shall include the following information:
« TITLE PAGE

Project Title
Locality Contact Information

EXECUTIVE SUMMARY

.

INTRODUCTION

FLOW AND RAINFALL MONITORING METHODOLOGY & APPROACH

Use of Existing Data
Monitoring Site Selection
Monitoring Equipment Used
Data Coliection Activities
QAJ/QC Procedures

L]

MONITORED FLOW CHARACTERIZATION AND ASSESSMENT

Data Analysis Overview

Water Usage for Base Flow developrent
Dry Weather Flow Analysis

Dry Weather Infiltration Analysis

RDI and Rainfall Analysis

&

FINDINGS and CONCLUSIONS

Discussions of Findings
Areas Meeting SSES Cateria

a

APPENDICES

* Field Data
System monitoring location maps

Augost 30, 2007



Attachment 1 1o the Special Order by Consent —~ Regional Technical Standards
Section 4 — Condition Assessment of Sewers and Pump Stations

Page 1 of 12

SECTION 4 CONDITION ASSESSMENT OF SEWERS AND PUMP
STATIONS

41 OBJECTIVE

Condition assessment of specific sanitary sewer system assets shall be canducted in order to
develop a prioritized rehabilitation program that sddresses deficiencies, which contribute to
$80s or decrease the exisiing capacity of the sanitary Sewer system. If system assefs are to be
completely replaced ander Section 7, Rehabilitaticn Plan, condition agsessment shall not be
necessary Or may be deferred. This section provides guidance on development of condition
assessment programs 10 be incorporated nfo SSES Plans per Section 3 based on the
background data review, flow monitoring, and specific problems that are identified.

42 DATANEEDS AND DATA MANAGMENT

The inital flow monitoring and system - dafa review will give an indication of the field
investigations that are necessary to further assess the condition of assets within SSES Basins.
Condition assessmeit requires that certain data be collected to describe the facilities in the
SSES Basins and their condition. Various investigation methods can be used to assess the
infrastructure components and collect asset information. An example of the types of
investigative activities that may be used to assess a range of issues is presented in Table 4-1.

The matrix provides general guidance as to appropriate field investigations that may be used to
- assess the various infrastructure elements. '

Data collected during the field investigations will indicate the existing condition of assets
within SSES Basins. That information should be compiled in an Information Maragement
System ((MS), such as a computerized maintenance management system (CNVIMS), if
available. The collected information can be managed within the TMS and GIS systems to
facilitate rehabilitation planning and execution. At a minimum, fhe data shall be stored in an

open data format that can easily be accessed in an ODBC (Open data base connectivity)
compliant format.
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Table 4-1 Example Ficld Investigation Data Needs Matrix

Records
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Pumping Test
Yeat Welk
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Tirme
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CCTY Lateral

SERVICE LATERALS ~ PUBLIC SIDE
| Capacity
Evidence of 1
S50
Surcharging
Structurzl Condition
Material Stability ®
_Age ®
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Roots
(Grease
MAINLINE SEWERS
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Struetural Condition
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S30s L
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Air Vents @
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PUMP STATIONS ) - ]
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histerizl Stabiliny - & k2l
e % &
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43  FIELD INVESTIGATION APPROACH

The objective of the field investigation is to provide an appropriate level of systera information
to support sound rehabilitation andfor replacement decisions, and identify I/l sources that
require abatement.

Field investigations shall be conducted in a comprehensive or phased approach to identify
deficiencies in SSES Basins. A phased approach may be used to progressively evaluate and
screen SSES Basins. For example, if an SSES Basin has been so designated due o excessive
pump run times, it may be beneficial to evaluate the pump station operating conditions prior 1o
imitiating a detailed investigation of the tibutary gravity sewer system. Table 4-2 depicts an
example of how a phased investigation appro ach may be planned.

‘Table 4-2 Example of Phased Field Investigation Approach

I  Initial Field Recormaissance & Records Review
® Manhole Checks

m Pump Station, Wet Well, and Force Main Evaluation
& Critical Location Inspection Determination

I Limited Field Inspection
B Manhole Inspections
@ . Smoke/Dye Testing . :
@ Limited CCTV/Digital Imaging Inspection Associated with Dye Testing
@ Night Flow Isolation

Il Comprehensive Field Evaluation
@ Comprehensive CCTV/Digital Imaging Inspection
® Comprehensive Manhole Inspections

IV Prompt Aftention to Identified Severe System Deficiencies
e TFind and Fix Leveél of Identification and Repair

Various types of investigations can be used to identify where rehabilitation or repair work
should be performed and fo determine the type and extent of rehabilitation. In SSES Basins
that have known U/l problems or defects that have resulted in SS80s, a comprehensive condition
assessment of the gravity sewer system may be initiated without the need for a phased
- approach. The field investigation techmiques described herein may be undertaken as a
comprehensive fleld evaluation or may be focused on a specific field activity where known
problems exist. The feld reconnaissance program should be based on the background data
review, flow monitoring data, pump run time analysis, existing condition assessment and SSES
reports, evaluation of S50 history, sewer service call history; and review of engineering and
operetions infonmation.
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44 PROCEDURES FOR ASSESSMENT ACTIVITIES

The following procedures for samitary sewer assessment activities define available and
consistent ftechniques to be used in field investigation. Performing these activities in a
consistent manner will aid in the evaluation of data, and can provide a regionally common
basis for condition assessment.

The following sections provide guidelines for conducting field investigation of sanitary sewer
systems. Activities that may be implemented include;

@ Gravity Sewers

o Manhole Inspections

o CCTV Inspections

o Smoke Testing

o Dye Testing

o Night Flow Isolation
&8 Pump Station Inspection
& Force Main Assessment

44.1 Gravity Sewers

Gravity sewers shall be inspected for structural conditions, capacity problems and maintenance
issues, which may negatively impact performance. Gravity sewer inspections: shall include
manhole inspections, CCTV inspections, smoke testing, dye testing, and night flow isolation,
as appropriate, :

4.4.1.1 Manhole Inspections

Oane of the most useful methods to determine sanitary sewer system condition is to perform and
document inspections of manholes. Manholes have the potential to allow significant quantities
of VI into the sanitary sewer system (such as when manhole lids are lower than the surrounding
surface and drain storm water when streets are flooded during wet weather). Manhole
inspections can also provide indication of surcharged conditions in mainline sewers. Manhole
inspections should be conducted to obiain information on manhole conditions and to observe
sewer flow conditions, including indications of unacceptable surcharging, Manholé
inspections shall be conducted in SSES Basins that potentially have VI problems. Manhole
inspections shall be conducted in accordance with NASSCO standards.

In conjunction with manhole inspection activities, manholes and cleanouts in areas subject to
flooding, ponding, or submerged tidal conditions should be observed and noted. It should be

noted if the cleanout is broken or if the manhole cover allows ponded water to enter the
manhole. '

A topside (or non-entry) meanhole inspection should be conducted to determine ovesall
stuctural condition of the manhole. The surrcunding area should be observed and noted if the
manhtole is located in an area that is conducive to flooding aver the top of the manhale,
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Manhoies found to be surcharged may need to be re-inspected during a lower flow period. Ha
topside manhole abservation provides evidence of the meanhole being a significant VI source,
an internal manhole observation (i.e., pole camera or manhole entry) should be made to
specifically determine what defocts exist in the manhole and iis connecting pipes. This
formation should be used to determine what comective measures will be needed to correct the
observed deficiencies. . '

Each manhole shall be assigned a unique identifier. The manhole identifier will be used to
identify each manhole where an inspection is performed. Information end condition ratings
should be collected on the manhole cover, frame, adjustment rings, cone, steps, wall, bench
and channel as well as connecting influent and effluent pipelines.

4.4.1.2 CCTV Inspections

CCTV inspection should be used to assess the condition of sewer lines by identifying structural
problems, points of inflow and infiltration, capacity issues, and system blockages. The data
collected should be compatible with and easily integrated by the Utilities’ IMS. The CCTV
inspection shall be conducted and recorded in accordance with NASSCO PACPC standards.

4.4.1.3 Smole Testing

Smoke and/or dye testing should be conducted as part of the evaluations n areas that are
suspected to have inflow problerns. Limited CCTV inspections should be used in conjunction

with smoke testing to verify the location of cross connections. and inflow sources that are
identified.

Smoke testing shall be carried out in conformance with widely used industry guidance such as
EPA Handbook 625/6-91-030 “Sewer System Infrastructure Analysis and Rehabilitation™
Section 4.3.6, and WEF Manual of Practice FD-6 “Existing Sewer Evaluation and
Rehabilitation”.

The entire section being tested should be visually inspected by walking along the route of
sewer line watching for smoke leaks. The location of smoke leaks should be marked, noted,
numbered and photographed. The photograph number. corresponding to each leak should be
noted. Cleanouts and failures that are observed to produce smoke should also be noted if they
are in an area subject flooding.

4.4.1.4 Dye Testing

Dyed water testing may be used to verify connectivity, direction of flow, sources of V1, as well

as illicit conmections to the system. Dye testing may be used to complement smoke festing to
verify these sources.

Prior to dye testing, the line to be tested should be cleaned. The down stream manhole should
be momitored to observe if dyed water passes through the system and the estimated quantity
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noted. If sufficient dye water passes through the downstream manhole, a CCTV inspection
may be performed to identify the location and magnitude of the source of flow.

4.4.1.5 Night Flow Isolation

Nighttime flow isolations may be used to trace sources of infiltration. Night flow isolations
may be used to locate and quantify the amount of infiltration entering a sewer system. Night
flow isolations are typically performed to narrow down and identify reaches that have
excessive infiltration that can be pinpointed for further investigations,

Night flow isolations typically are performed during low flow periods, between the hours of
midnight and 6 AM. The flow measurement should be conducted with a weir structure that is
suitable for the size pipe being isolated. The upstream reaches should be plugged, whenever
flow conditions warrant, to provide a quantification of infiltration in cach reach of line. When
flow conditions do not allow for plugging, differentig]l measurements should be used upstream
and downstream for the section of pipe being investigated Any known sewage flows that
contribute flow nommally under nighttime conditions in the hnr-: under mveshgatmn should be
noted for the section of line under investigation.

4.4.2 Pamp Staficns

Pumping ‘stations shall be inspected for structural conditions, capacity problems and
maintenance issues, which may negatively impact performance. Typical maintenance issues
include, but are not limited to:

® Grease: Grease buildup interferes with station operation by inhibiting the operation
of level sensors. .

& Impeller wear: Entry of sandy soil and grit into the wet wells by way of structural
defects in the gravity sewers reduce effective wet well capacity and cause excessive
impeller wear. '

B Mechanical and electrical failures: Inadequate preventive maintenance increases the
~ risk of mechanical and/or ¢lectricat failures,

& Fxcessive pump run times can be an indicator of capacity issues or equipment wear.

2 Influent surcharge: Improper “pump o’ set point or inlets constructed close to pump
centerline can lead to influent pipeline surcharge.

® Wet-well surcharge, 580s; System head on manifolded nctworks exeeeds the
pumping capability of the pumping station or influent flow that exceeds pumping
capacity can bead to overflows and excessive purp runtimes.

Pumping station inspections and evaluations shall be conducted in a consistent manner. Visual
inspections should be made of various features of the pumping station, and the results
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documented. Some of the key information that should be obtained during the inspectioﬁ is
outlined below.

Building Condition: Visually inspect the interior, exterior and roof of the building for
physical or structural problems and record defects that may lead to 580s.

Pumps and Motors: From the manufacturer’s data plates and any up-to-date maintenance
information, record the pump head in feet, the capacity in gallons per minute and the impeller
diameter in inches for each pump. Record the horsepower and listed RPM for the motors.
Observe the pumps and motors for vibrations, sounds, temperature and odor. The operafing
logs should be reviewed. The operations staff should be consulted to determine under what
conditions and how long atl pumps operate at the same time. '

Wet Well: Inspect the wet well in a dewatered state to ensure a complete and proper visual
inspection. Accumulation of debris, sediment and grease buildup should be removed when the
wet well is draincd for the inspection. 'The walls should be abserved for coating condition,
spalling or softness of concrete, erosion of concrete and the condition of bottom fillets.

Corrosion of Ancillary Equipbleut: While the wet well is in a dewatered state and after
-cleaning, inspect the ventilation system duets and fans, access hatch, interior railing, access
tadder and platforms, pump control systern, pump rails, and interior piping for corrosion.

Dry Weill: Inspect the dry well for structural conditions of concern.

_ Piping: Visually inspect the piping, valves (check, isolation, surge relief and air relief) and
other fittings for corrosion, leakage, coating system condition, and proper operation.

Emergency Generator/Pamp: Observe the gemerator/pump while running under load to -
verify ils operation, noting excessive noise, dark exhaust, and ease of generator/pumyp starting. -
Test to ensure that the device will automatically start upon loss of power.

Air Entrainment; Air entrainment into the pumping system and force main can create
hydrogen sulfide buildup and corrode system piping and appurtenances. This corrosion can
lead to system failures and create S80s. Air entrainment can also create a loss of capacity.

Several activities can be performed to reduce the potential for air entrainment into the system.
These include:

B Minimum wet well levels should be set to a point where pumps do not entrain air,

m Pump packing and stuffing box should be adjusted so air is not entering the pump.

& Piping including inlet, bleed-off, sump pump piping and relief flows should be
plumbed to avoid cascading into the wet well causing excess agifation. '

B Screening systems that catch debris should be inspected and cleaned regularly to
ensure that excess build up does not creats cascading of wastewater into the wet well,

& Air bubbler linss should be located away from pumyp inlets,

B Wet well mixer level settings should be verified to confirm that they are below the low
water level and that they deo not create voriexes.
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B Air release valves should be inspected and maintained to ensure propér operation.

Pump stations and force main systems should be routinely inspected to make sure these
potential sources of air are minimized to avoid excessive air entrainment. Corrections required
to avoid these conditions should be noted and prioritized.

Pump Draw-Down Tests. Pump draw down tests provide a simple, accurate, and direct
method to measure total pumping rate. Pump drawdown tests are conducted by measuring the
volumetric change in the wet-well due to pump action. The test often requires temporary flow
measurement on the influent sewer to account for the effects of 1 mcormng flow. This step may
not be necessary if the wet-well can be isolated.

44.% Force Main Condition Assessment

Force main routes, air vents, and aerial line crossings of streamns and ditches shall be inspected
for signs of leakage or failures. Aerial crossings shall also be visually inspected for debris
accumnulation, erosion of soil around pipe and supports, and structural support condition.

Force main condition assessments shall be conducted if a review of existing information
indicates a history of failures. Force mains should be evaluated based on pipe material, age,
reported condition, and occurrence of 880s. Inspections should include air vents mainline
valves, aerial crossmgs and other key anclllary items.

444 Vacuum System

Several vacuum systems exist within the regional sanitary sewer system. Generally vacuum
systems do not pose a major source of I/l unless illicit connections are made at the service tap.
Because the system is constantly under nepative pressure, failures are nsually realized when a
loss of vacuum oceurs. Vacuum systems will be excluded unless there are unresolved
overflows.

45  ASSESSMENT STANDARRS FOR GRAVITY SEWER SYSTEM
4.5.1 Nationsal Association of Sewer Service Companies (NASSCO)

In an effort to standardize sewer pipe defect coding and ratings in the United States, NASSCO
has developed industry-accepted standards. NASSCO has also developed rating standards for

manhole and lateral defects as well. The following programs have been developed by
NASSCO:

A standard coding system

A traiping and certification program

Stendardized data format

A certification for data collection software vendors
Mapping symbology standards

B
i
B
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B A standard condition rating system

All defect coding and condition assessment shall be based on NASSCO standards to provide
consistency. ' _

4.5.1.1 Pipeline Assessment Certification Frogram (PACP)

The PACP establishes standards for the assessment of sewer mains using information obtained
fhrough CCTV inspections. This standard will be used to assess, evaluate and categorize
gravity mains within the sanitary sewer systems.

4512 Man}m!e Assessment Certification Program (MACP)

The MACP uses the established defect coding system found in the PACP and incorporates
many of the American Society of Civil Engineers (ASCE) manhole standards as well. The
MACP standard will be used to assess, evaluate and categorize manholes within the sanitary
sewer systems, :

4.5.1.3 Lateral Assessment Certification Program (LACP)

The LACP uses the same defect coding system found in the PACP because of the similarities
between main line systems and laterals. This standard will be used to assess, evaluate and
categorize lateral systems within the sanitary sewer systems.

46 FIND AND FIX GUIDELINES
4.6.1 Conditions to Warrant Prompt Repairs

Certain asset conditions will warrant prompt corrective action when found during the course of
the SSES work. Defects that pose an imminent risk of failure and warrant prompt repair under
a Find-and-Fix approach may include, but are not limited to, partially collapsed pipe, pipe with
holes (missing sections), pipe with extensive exposed rebar {concrete), joints that are displaced

more than 10% of the pipe diameter, and pipe with displaced bricks, where such defects are
determined to:

Pose an immediate threat to the environment ‘
Pose an imminent threat to the health and safety of the public
Create operational problems that may result in S50s

& Coniribute substantial inflow to the system

These assets may be operable at the time of discovery but could have potential for severe
consequences and a high likelihood of fatlure.

4.6.2 medum

Conditions that warrant prompt repairs shall be considered under a “Find and Fix”
rehabilitation spproach. The Find and Fix methodology employs the coneept that when
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failures or deficiencies are found, actions are taken to correct the problem either by ianternal
maintenance personnel or an on-call contractor. Either should be capable of assessing the need
for repair and of performing the repairs according to acceptable industry standards.

The Find and Fix concept provides a process by which system repairs can be made in a more
timely fashion. Table 4-3 depicts the typical steps in a Find-and-Fix approach. Comparison to
the traditional design-bid-build approach is shown to demonstrate differences in the approaches

that may result in time and cost savings.

Table 4-3 Typical Find-and Fix Rehabilitation Steps

Sequence of

Investigation contractor

Activities Traditional Approsch Find apd Fix Approach
Procurement ® Procure Engineer and/or Ficld ] @ Procure contractors for on-call

services

Field
Investigation and |
Decision-Making

Review available informaiion
Perform sewer condition
assessment

# Review available information
B Perform sewer condition
agsessment

B Prepare study report B Prepare rehabilitation
» justification and work orders

Planning and # Develop Capital Improvement | @ Utilize standards specifications
Engineering Plan (CIP) projects and budgets to conduct work

® Prioritize projects

# Perform enginecring and create

plans and specifications

Rehabilitation & Procure contractor(s) # Perform additional conditional
Construction @ Perform rehabilitation assessment and rehabilitation

# Document and monitor results @ Document and monitor results

The types of repairs that are practical for Find and Fix programs include:

Manhole reconstruction
Pipeline reconstruction

Point repairs and section liners
Cured-in-place lining, slip lining and pipe bursting
Manhole lining
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4.63 Remeoval of Ilkicit Connections

Iilicit connections that contribute substantial inflow to the sanitary sewer system warrant
prompt corrective action when discovered. Tlicit connections that are identified with the
publicly owned portions of the sanitary sower system shall be eliminated through & Find and
Fix rehabilitation approach, where practical. Such cormections may include storm drains and
area drains that are directly connected to the sanitary sewer. ‘

47 PRIVATE SOURCES OF I

Private property I/l sources may include roof drains, area and foundation drains, defective
laterals, and private sewers, HRSD and the Localities shall develop and implement a Private
Property /1 Abatement Program. The Private Property I/T Abatement Program will require, to
the extent allowed by law, the correction of identified private system deficiencies.

48 CONDITION ASSESSMENT DOCUMENTATION

Upon completion of the field investigations, documentation shall be prepared that references
the field procedures used and presents the investigation results, alternative analyses, findings,
conclusions, #nd recommendations. These documents will be used to prepare the rehabilitation
plan as described in Section 7. The documentation shall include the following minimum

content:

« TITLE PAGE

. Project Title
Locality Contact Information
Vicinity Map

» TABLE OF CONTENTS
« INTRODUCTION
Purpose
Scope
Background
Vicinity Map
. METHODOLOGY AND INVESTIGATIVE APPRCACH
» EXISTING FACILITY EVALUATION

Inventory of Sanitary Sewer System
Pumping Station Inspection
Condition Assessment Evaluation
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Ficld Investigation Results

- Manhole Inspections
- CCTV Inspections

- " Smoke Testing |

- Dye Testing

- Night Flow Isclations

« FINDINGS, CONCLUSIONS & RECOMMENDATION
« APPENDICES

Field Data (Compiled Raw & Analyzed)
System overview and detailed maps, for all project types

Note: This format is a general grideline to be used by in sewer basin investigations.
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SECTION S SSES PLANNING

An SSES Plan shall be developed considering the results of sewer flow monitoring and
other relevant information, including the SSO characterization analyses. The plan shall
identify SSES Basins; the activities to be performed in those basins; and a schedule for
conducting the SSES work. $SES Basins shall be selected based on the criteria presented
in Section 5.1 in conjunctien with utility persomel knowledge of the system.

51 SSES BASIN CRITERIA

Sewer basins that are known of suspected of meeﬁﬁg the following criteria shall be
included in the SSES Plan:

@ Basins with unresolved wet-weather SSOs, except where S8Os have only

resulted during rainfall conditions in excess of a 10 year, 24 hour rainfall
recurrence interval

# Basins with unresolved S50s caused by infrastructure defects (pipe sags, offset
joints, broken pipe, efc.) S

B Basins exceeding an actual peak flow of 775 gallons per day per equivalent
residential unit plus 3 times commercial water consumption plus actual major-
industrial flows, where this peak flow is estimated to occur during rainfall
conditions up to a 10-year, 24 hour rainfall recurrence interval

g Basins served by pump stations that exhibit excessive pump run time
Recause some sewers are considered less criticat and the probability of wet weather 8S0s

are small, the following basin and system types may be excluded from SSES activities
where appropriate, unless there have been preventable $SOs in the system:

g Vacuwm systems

'@ Basins associated with small pump stations (25 gpm or less pumping rate at
* desigp pressute) '

B Low pressure force main sysiems where the agency maintains the force main,
but all contributing pump stations are privately owned

52 SSES PLAN DEVELOPMENT
An SSES Plan shall be developed to mect the follow:;ng objectives:
w Identify and prioritize basing for investigatioh

& TEstablish baseline estimates of I
B Select the detailed approach 10 provide suificient information for condition
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assessment activities including hydraulic, corrosion and structural investigation
m Coordinate improvements to records and mapping that may be needed
& Establish a schedule of activities

Prioritization of basins for investigation may be based on the following:

B An initial estimate of potential volume of VI reduction in each basin (ie,
gallons per day)

B The number and sevérity of $SOs that occur within the basins

B Iistorical information about the system such as number of repairs and
operation and maintenance history (including pump stations and force maing)

The typical approach to detailed investigations is to perform preliminary evaluations as a
basis for ascertaining the need for further detailed field investigations. For example,
when the case can be clearly identified for replacement of certain reaches of sewer mains
based on initial field reconnaissance, supplemental field investigations may not be cost
effective or necessary. Conversely, there may be cases where the cost of further detailed
investigations can potentially result in project cost savings through better defining the
required scope of upgrade work. :

Information from the field investigations is used to evaluate sanitary sewer system
conditions. Field investigations to be used in the SSES are detailed in Section 4, and
generally include:

# Gravity Sewers
Manhole Inspections
CCTV Inspections
Smoke Testing
Dye Testing

o Night Flow Isolation
@ Pump Station Inspection
# Force Main Assessment

[a]

000

A minimum investigative program in all SSES Basing shall include pump station
evaluation, manhole checks, and determination of critical inspection areas. At a
minimum, SSES Basins that exhibit wet weather flows in excess of the peak flow
threshold shall be evaluated using smoke testing, and all gravity sewer locations that have
identified unresolved dry weather overflows shall be investigated with CCTV.

52,1 Identification of Areas for Inspection
QSES Basing shall be selected based on the criteria established in Section 5.1 and best

availzble information about the system. These areas need to be uniguely identifiable to
track SSES activities and for sase of reference.
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Fach basin shall be ipventoried to identify the specific facilities that will be investigated
and scope of the investigation. Verification of system connectivity will also he necessary
to trace sources of V1. This shall include mapping of: '

Pipelines

Manholes

Pump Stations

Pumps

Force Mains

Valves

Air Release Valves

Flow Control Structures
Stream or Aerial Crossing
Siphons .

Once the arcas are identified for SSES activities, priority should be given to the basins
based on at least five (3) criteria, The criteria may be weighted based on relative factors
of importance and criticality. Each criterion should have an established weighting and
ranking system. The prioritization and ranking used by one Locality may not necessarily
be appropriate for prioritization and ranking used in another Locality. SSOs and
conditions leading to environmental, public health, or safety isks will be given the
highest priority, regardless of the weighting factors that may be applied. The minimum
criteria to be considered shall include:

Number and severity of preventable S80s
11 volume -
Peak one hour flow

Operations and maintenance history
Sewer basin criticality factors

An example of the use of a ranking scheme to prioritize basins for SSES activities 18
offered below. This example is for illustration of applying prioritization criteria.
Individual localities may apply weighting criteria differently and/or may add additional
criteria. In any case, the SSES Plan should establish a prioritization system that uses the
above criteria as a minimum. This prioritization only impacts the sequence of SSES
activitics to be conducted. All SSES Basins shall be investigated within the overall
timeframe set forth in these Standards.
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EXAMPLE

In a sanitary sewer system “A” having 55 basins identified for SSES, the following
ranking was given to a particular basin relative fo the other basins. This is assuming
{** ranked is the higitest priority and 55" ranked is the lowest priority of the 55
basins. .

Ranking was determined as follows:

o Number of $50s 30 points
e Peak one hour flow 30 points
e 1/1volume 20 points
s O/M history . . 10 poinis
e Sewer basin criticality 10 points
Total available Poins: 100 points

Formula:

| Parameter Weighted Ranking = ((Number of Basins +1) — Basin Rank for this
Parameter) / Number of Basins X Number of Points for the Parameter

Basin 1
1 volume: B i (56 — 12)/55) x 20 points = 16.0
Peak hour flow: ‘lstLh : ((56 — 1)/55) x 30 points = 30.0
The number of SSOs; 10 ' ({56 — 10)/55) x 30 points = 25.1
O/M history: 203 ({56 — 20)/55) x 10 points = 6.5
Basin criticality 0 ((36 — 30)/55) x 10 points = 4.7
Basin 1 Total Points = 82.3
Basin 2 ‘
/T volume: 15® ((36 — 15)/55) x 20 points =  14.9
Peak hour flow: s‘i ((56 — 8)/55) x 30 points = 26.2
The number of S80s: 5 ((56 — 5)/55) x 30 points = 25.1
O/M history: 40 (56 —4)/55) x 10 points = 9.5
Basin criticality 401 (56 — 40)/55) x 10 points = 2.9
Basin 2 Total Poinis = F8.6

Therefore Basin | has a higher priority for S3ES than Basin 2.
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5.2.2 [Implementation Schedule

Al work related to the SSES Plan shall be completed prior to the submittal of the
Rehabilitation Plan described in Section 7. A detailed schedule for conducting the SSES
work shall be established in the SSES Plan, which shall be reviewed and approved by
DEQ. )

In general, the sequence of activities is as follows:

Review of Existing Information to Characterize 88Os and Identify Data Gaps -
Flow Monitoring Program Development and Implementation

Development and Submittal of the SSES Plan

Execution of the SSES Plan

Prompt Attention to Severe Defects

Rehabilitation Planning .

Hydraulic Performance Assessment _

Preparation of the Regional Wet Weather Management Plan

'A specific schedule outlining the activities to be conducted shall be established for
inchision in the SSES Plan. The schedule shall include the following milestones:

® Completion of Flow Evaluation Reports within 20 months of the effective date of
the Order '

® Completion of SSES Field Activities within 30 months of the effective date of the
Order. Notification that field activities have been completed shall be submitted to
DEQ within one month following completion of the work.
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SECTION 6 HYDRAULIC PERFORMANCE ASSESSMENT

61 USE OF HYDRAULIC MODELS

Cahbrated hydraulic model(s) of the Regmnal Sam‘tary Sewer System shall be used to
support the following objectives: .

# Assessment of the regional sanitary sewer system performance with respect to
capacity '

B Development of the Regional Wet Weather Management Plan, incleding:
o Altematives analysis
o Operational scenario testing

m Tlesign testing and optimization

6.1.1 Capacity Assessmient

A capacity assessment shall be conducted to estimate the performance of the existing
Regional Sanitary Sewer System under conditions of interest. The hydraulic model shall

be used to perform the capacity assessment, and shall include the following minimum
conditions of interest:

Baseline dry weather flows, current conditions and 2030 population
2-year peak flow recurrence, current conditions and 2030 population
5-year peak flow recurrence, carrent conditions and 2030 population
10-year peak flow rectrrence, current conditions and 2030 population

Current conditions refer to the state of the regional sewer system at the time of model
development, inclusive of any samitary sewer system consiruction projects that are
currently underway at the time of the model development. Near term projects will be

included in the “current conditions” where prudent and will be decided on a case-by-case
basis. '

‘The use of the model allows estimation of performance under conditions that may not
have been observed and/or documented in the system. The capacity assessment shall be
conducted within the extent of the hydraulic model as deﬁned in Section 6. 4 The
capamty assessment shali:

= Identify pumping stations that do not have adequate capacity to convey the peak
flow under the above defined conditions

w  Determine the probable cause of identified pumnping station capacity limitations

= Ewvaluate causes of known unresolved capacity related overflows

a  Predict locations and extent of potential 880s
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= Predict locations and extent of potential sanitary sewer system surcharges that
may result in S§Os or impaired system performance

6.1.2 Regional Wet Weather Management Plan

The regional hydraulic model shall be used to analyze capital and operating altematives
to improve system performance and address capacity limitations in the regional sanitary
sewer system. The Regional Wet Weather Management Plan shall be developed in
accordance with the guidelines established in Section 8.

6.1.2.1 Alternatives Analysis. The hydraulic model will be used as a tool for
evaluating capacity enhancement projects, including conducting the following activities:

= Estimating the impacts of VI reduction projects, assuming the effectiveness of
rehizbilitation in reducing peak flows

* FEvaluating capital improvements which increase the capacity of the sanitary.
sewer system, including pipe rteplacements, pumping station capacity
improvements, and flow equalization facilities

»  Quantifying the effectiveness and estimated system performance for each
alternative or groups of alternatives

6.1.2.2 Operational Scenarle Testing. Arcas of the sanitary sewer system with
operational flexibility shall be managed to optimize wet-weather performance. The
Regional Wet Weather Management Plan shall include short and long term operating
" plans fo maximize available capacity in the system through effective and proactive
operations. This may require diversion of wastewater flow to alternate downstream
facilities (i.e. pumping stations, interceptors or wastewater treatment plants) or activation
of flow equalization/attenuation facilities, These operational scenarios shall be tested and
optimized using the hydranlic model under a variety of flow conditions.

6.2 MODEL DEVELOPMENT PROCESS
The steps in the model development process are:

s Data collection
= Model buikding
= Calibration

= Verification

= Model use

= Documentation

Guidelines and requirernents for each of these activities are included in this section.
Although documentation is depicted as the last step in this process, good record-keeping
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practices should be followed throughout the model de,velopm'ent to facilitate
documentation.

6.2.1 Madel Requirements

The Reg-ional Hydraulic Model shall possess the following capabilities:

= Fuily dynamic hydraulic solution (i.e. model fime-varying flows and depths
representing the true nature of flow attenuation and translation)

o Minimal volume balance errors and numerical instabilities

a  Model both gravity (i.e., open channel} and pressurized flows, simultaneously
including the measurement of negative pressures and siphons

s Stable and robust solution for transitions between gravity and pressurized flows

s Stable pump controls including pump curves, switch on/off controls, variable
speed pumps and real time confrol capabilities

«  Model surcharged manholes with either storage of surcharged volume out of
manhole lids and/or flow depth in excess of manhole depth predicted to overflow
the manholes - :

» Capable of accepting diurnal curves and hydrographs as flow input

Locality models, as described in Section 6.2.4, shall use hydraulic analysis solutions that
possess at a minimum, the ability to:

= Model both open channel and pressurized flows, simultaneousty

= Predict locations of potential excess surcharge or overflows
6.2.2 Regional Model Development Frocess

Development of the Regional Hydraulic Model shall be a coordinated effort between
HRSD and the Hampton Roads Localities. HRSD shall maintain the Regional Hydraulic
‘Model. The Localities shall coordinate with HRSD to provide the necessary pumping
station and pipeline information, as defined in Section 6.3, to construct the Regional
Hydraulic Model. The Localities'shall also provide HRSD with sewer flow hydrographs
for the condifions indicated in Section 6.1.1 as inputs to the Regional Hydraulic Model.

1t is recognized that mode! calibration may require the adjustment of input hydrographs
provided by the Localities. HRSD and the Localities shall coordinate model
development efforis to create a calibrated hydraulic mode! based on input data common
and agreeable by both parties. '
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6.2.3 Physical Extent of Reglonal Hydraulic Model

The Regionai Hydraulic Model shall be developed to the extent necessary to assess the
performance of the system relative to capacity, and to develop the Regicnal Wet Weather
Management Plan. At a minimum, the Regional Hydraulic Model shall include:

B All HRSD pipes, HRSD pumping stations, and HRSD pressure reducing stations,
in the regional sanitary sewer system. ‘

% Locality pumping stations and force mains that directly diséharge into a HRSD
interceptor sewer

B The gravity sewers extending one manhole upstream fom each Locality pumping
station that directly discharges to a BRSD interceptor sewer (Note that some
pumping stations may receive discharge from multiple sewers; in theses instances,
the first upstream manhole on cach line will be included)

® Locality gravity sewers extending one manhole upstream from the point of
connection to an HRSD gravity interceptor

6.2.4 Lecality Model Development Process

The Locality shall develop and maintain models of the sanitary sewer systetn upstream of

- the Regional Hydraulic Model. The Localities models shalt include sewers and related
facilities extending from any pumping station or gravity sewer in the Regional Hydraulic
Model up to the location where any untesolved capacity related overflows are known to
have oceurred or suspected to occur based on review of pump station or other background
data. The downstream boundary conditions of the Localities’ models will be provided by
HRSD based on the results of the Regional Hydraulic Model.

6.3 DATACOLLECTION

The following data are beneficial for the development, calibration and usc of hydraulic
models:

Physical system data

Population, demographic, and land use data
Geographic information system (GIS) data
Water use records

Rainfall records

Sewer flow monitoring records

Operational information

Force main pressure reccrds
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6.3.1 Physical System Data

Physical system data is information needed to describe the physical components of the
sanitary sewer system such as gravity sewers, pumping stations, force mains, manholes,
and other system features in the hydraulic models. These data are used to develop
representative system elements in a hydraulic model.

Sources for this information include GIS, tecord drawings, sewer system maps, SEWet
survey data, and sewer inspection records (e.g. condition information). A review shall be
conducted of collected daia to ensure that the physical system data are of sufficient detail
and are up to date. Data of questionable reliability shall be field verified, where
appropriate. : ‘

6311 Pipe Data. The following data pertaining to pipes shall be psed in the

development of the hydraulic ntodel: ‘

»  Network connectivity (i.e., the pipe data record must include unique identification
sumbers for anholes or other structures at both ends of the pipe) '

Pipe size (nominal diameter)

Length between manholes and/or junction structures and pumping stations

Invert clevations {upstrearn and downstream) -

Material

Pipe condition

Force main or gravity sewer

The selection of a pipe roughness coefficient shall be made following an evaluation of the
pipe diameter, material, and condition using engineering judgment. Appropriate
coefficients from industry recognized sources shalt be used for modeling. Consideration
shall also be given to pipe roughness conditions where known heavy silt, debris, or slimes
are found in the system. In the absence of pipe material or condition information,

engincering judgment shall be used for the selection of an appropriate roughness
_coefficient.

6312 Manholes and Junction Structures. Manholes and junction structures are
structures that connect segments of pipe in the system. The following data shall be used
in the development of the hydraulic model:

- & Manhole ID
= Diameter/size
= [ocations
e Invert elevation
Rim elevation
s Ground elevation
»  Sealed or vnsested Hid
s Manhole inserts or simnilar devices
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Head losses present at the entry and exit locations of manholes shall be included in the
pipe data. Trunk and interceptor manholes having significant bends (i.e. > 45 degrees)
should be considered for increasing the head loss coefficients based on the local
hydraulic characteristics. o

63.13 Pumping Stations. The following information shall be-used in the development
of the hydraulic model:

m  Wet-well physical attributes (i.e. dimensions}

= Pumping capacity (i.e. pump performance curves, draw down test results)

®  Number of pumps

= Type of drive (i.e. Variable speed or constant speed pumps)

= Control logic (i.c. wet well elevations at which each pump turns on and/or reaches
full speed, and tums off)

= Piping details , _ -

* Flow equalization/storage physical attributes and control strategy (in-line or off-
line storage) '

* Bypass pump information, if such pumps were used during the flow monitoring
period used for calibration

It is important to accurately represent the physical attributes of the pumping station and to
program the model with the same control logic used to operate the station.  Control logic
includes triggers for turning the pumps on or off and/or for changing the pump speed
when variable speed pumps are used. Pumping stations equipped with off-line flow
. equalization structures require additional data regarding the dimensions and elevations of
storage, as well as the control logic and facilities that divert flow to, and return flow
from, storage. ' '

6.3.1.4 Other Bounda}y Conditions. Other boundary conditions that shall be
considered include:

®  Wastewater treatment plant (WWTP) headworks characteristics

= Weirs

= Pumping station records including flow, discharge pressure and wet well
elevation -

=  Pressure reducing stations _

«  QOther flow controls such as high pipes in manholes

= Control gates

= Siphons .

= Downstream discharge conditions

The headworks conditions of @ WWTP are particularly important to guantify, Sinece
many models terminate at a WWTP, the headworks establish the outlet condition for the
rmodel. The headworks may include puwmnping equipment and associated controls similas
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to a pumping station. Careful consideration shoutd be given to how this type of outfall
condition is developed in the model to provide an accurate Tepresentation of field
conditions.

If present, weirs within the sanitary sewer system provide a method for controlling flow
within the sanitary sewer system. 'Generally, weirs are lecated in manholes that join
pipes between parallel sewers. These devices may not be conspicuous on sewer system
maps or record drawings. When preparing a model, the modeler shall carefully examine
all available records to identify the locations of weirs and connections between sysiems,

- such as short pieces of pipes between nearby manholes, which serve a similar purpose (o
Weirs. :

Inverted siphons present the situation whiere the flow depth is affected by the construction
detnils of the structure. The elevations and sizes of all barrels of the siphon must be
known for an accurate simulation. If flow to multiple batrels is controlled by weirs, the
elevation of the weir crests must be known. :

6.3.2 Populsation, Demographic, and Land Use Data

Population data are used to estimate existing and future sewer baseflows. These data are
available frorn a number of sources, including:

= Transportation Analysis Zones (TAZ)
= (ensus data )
s Land Use Planning and Zoning

= Parcel data

TAZ data shall be used as the primary source for population data. In situations where the
study area is too small to effectively use these data, as discussed in this section,
engincering judgment shall be used in conjunction with other population data sources to
derive appropriate population data. TAZ data will not necessarily be used as the basis for
final design of system improvements.

6.3.2.1 Transportation Analysis Zones (TAZ). The region is sub-divided into
multiple TAZs. For example, the current TAZ mapping for the Holland-Oceana area of
Virginia Beach is shown on Figure 6-1. Population and employment data are assigned to
each TAZ. This information is disaggregated into multiple population categories such as
residential, commercial, institutional (e.g. schools}, and manufacturing, '
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Figure 6-1. Transportation Analysis Zomes for the Holland-Oceana Area of
Virgim’a Beach-

Demographic data for each TAZ includes peopulation projections for various horizon
years (2010, 2020, etc). The most recent TAZ daia includes population projections
through the year 2030. TAZ data are developed and maintained by the Hampton Roads
Plarming District Commission (HRPDC).

In instances where modeling of areas smaller than those of TAZ areas are necessary,
other, more granular data and engineering judgment shall be used to develop population
estimates and projections. 'This data shall be verified for consistency with the TAZ
~ population data.

6.3.2.2 Census Data. Detailed population data may be obtained (in GIS format) for
census tracts and blocks that may provide finer coverage than TAZ data. These data are
available for each Locality through the United States Census Bureau. These data do not
generally provide a convenient breakdown of population into categories (i.e. residential,
employment, industrial) or pepulation projections. However, -these data do provide
spatial, baseline population data that may be used in conjunction with other data sources
to estimate current and future populations.

6.3.2.3 Land Use Plans and Zoning. Tand Use and Zoning Plans are maintained by the
Localities to guide growth and development. These plans generally include future land
" use, which indicates the adopted zoning districts, and land uses for current and future
development.

6.3.2.4 Parvel Data, Parcels refer to individual picces of property. Where available in
GIS format, parcel mapping is organized spatially and contains information regarding the
land use of the specific property.
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Parcel data may be used for developing highly detailed models of small areas, beyond the
granularity available from other population data sources. These data provide spaiial,
baseline population data that may be used in conjunction with other data sources to.
estimate current and future populations.

6.3.3 Geugraphjé Information System (GIS) Data

Readily available GIS data shall be used to support the data capture effort during the
model building process. Specific uses of GI5 include delineating sub-catchments,
validating ground elevations, and identifying areas of flooding. Information of this type
may include: '

Topographic mapping/digital terrain model

Stream and hydrologic mapping

Flood maps

Sewer system maps (service areas, connectivity, accounts/billing information)
Parcel information

Land use information

This information is available from multiple sources including sewer system mapping,
FEMA flood maps, and topographic maps that are maintained by various Localitics.

6.3.4 Water Use Records

Water use data shall be used if availabie to validate baseflows calculated using
population data. Water use data are recorded for each Locality’s customer. It is possible

to geocode the water consumption data based on the address of a meter to spafially
distribute the water usage.

6.3.5 Rainfall Records

Rainfall data shall be used to estimate rainfall derived inflow and infiltration (RDII).
Rain gauge data are available from both the U. S. Geographical Survey and efforts
undertaken during the flow-monitoring phase. Hydraulic modeling generally requires
rainfall data having a resolution of 1-hour or less. All data shall be reviewed for quality

issues such as periods of missing data, or data from a defective rain gauge, before being-
nsed in hydraulic madeling.

Rainfall data are required that coincide spatiaily and temporally with the sewer flow data
used to develop the model, as deseribed in Section 3.3.5.

6.3,6 Sewer Flow Monitoring Records

Flow monitoring provides sewer flow data under known conditions. This information is
used during model calibration, testing, and validation.
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Flow monitoring data may be available from:

= Permanent flow monitors

»  Temporary flow monitors

*  Sewer system evaluation studies (SSES)
*  Post sewer rehabilitation studies

= Wastewater freatment plant records

® Pumping station records including flow, discharge pressure and wet well
elevation

Flow monitoring data collected in accordance with this Attachment shall meet the
requirements presented in Section 3.3. The following locations shall be considered in the
developnient of the flow-monitoring program: '

= Sanitary sewer system outlet points

® Mid-points of large or complex sewer basins

= Branch sewers near the junction with a larger sewer where flow from the branch
sewer is of concern : ' '

*  Major sewers near the confluence of branch sewers _

* Arcas experiencing performance problems where modeling accuracy of such
areas i important : : .

= Specific points of concern such as siphons or weirs, where modeling aceuracy of
such points is important

* Points where ownership of sewer lines changes between HRSD and Localities

A series of data management activities are required to, process and validate the flow,
depth, velocity, and reaction to rainfall. These following activities support the model’s
calibration and validation:

Preparation of a GIS layer, or alternative map, depicting flow meter locations
= Identification of the appropriate model node for each flow meter
® Conversion of the observed flow data into the model’s flow data format

6.3.7 Operational Information

Operational records provide important qualitative and quantitative data about the
performance of a sewer system. These data shall be considered for use during calibration
to fine tune the model. The primary sources for these data are interviews with operation
staff, SSO databases and maintenance logs. This data may also include records of
pumping station discharge pressures. Operational eriteria to consider include changes in

system operation such as pump replacement, weir adjustments, surcharge, SSO volume,
and frequency.,
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64 MODEL DEVELGPMENT

Model building is the construction of a hydraulic model using collected data. This
- process includes:

r  Physical data exitry
e Sub-basin delineation
= Baseflow estimation

Rainfall derived inflow and infiltration (RDII) generation
6.4.1 Physical Pata Entry

The data describing the collection system geometry will form the attributes and
boundaries of the model. These data may be entered directly from GIS or from other
database formats. Regardless of the data source, care shall be taken to ensure that the
network connectivity and atiributes are correctly represented in the model.

6.4.2 Sub-basin Delineation and Flow Assignment

Sub-basin delineation is the determination of tributary areas to various key points within
the collection system. Flow assignment is the coirelation of the flow from a tributary
area to a specific node within the system. Sub-basins shall be delineated using a
combination of sewer maps and topographic maps. Flow from tributary areas shall be
assigned in a manner that represents the sewer systems characteristics..

6.4.3 Components of Flow _

Sewer flow consists of baseflow and rainfall derived inflow and infiltration (RDII), as
shown on Figure 6-2.
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Figure 6-2. Compaonents of Sewer Flow
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6.4.3.1 Baseflow, Baseflow, also referred to as dry-weather flow, consists of domestic
sewage flow and dry-weather infiltration. Domestic sewage flow is the sewage produced
by individuals and businesses connected to the coliection system. These flows shall be
predicted based on population and per capita unit flow rates. DWT results from defects in
the sanitary sewer system that are located below the water table that allow groundwater to
enter the system.

DWI should normally be accounted for by applying a constant DWI rate above the
population based domestic sewage flow,

6.4.3.2 Rainfall Derived Inflow and Infiliration (RDIT), RDII is the component of
total wastewater flow resulting from rainwater entering the sewer system.

RDI is generally a substantial portion of the total sewer flow that occurs during wet-
weather. In many cases, particularly in older sewers, RDII may be the largest component
of wet-weather flow. RDII varies with rainfall volume, rainfail intensity, antecedent
moisture conditions, the condition of the collection system, and other factors, including
storm driven tidal effects. The constituents of RDII are inflow and infiltration.

6.4.3.3 Separation of Base Flow and RDIL. Total observed sewer flow shall be
separated into baseflow and RDII using the following procedure:

& Separate periods of dry and wet-weather flow with respect to rainfall data

= Establish a typical 24-hour, dry-weather sewer hydrograph

o RDII is extracted by subtracting the dry-weather flow hydrogrash from the
wet-weather hydrograph for the event or evenis of interest
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6.4.4 Baseflow Estimates rand Projections

Baseflows are estimated by applying unit flow rates to population data plus the addition
of DW1 using the technique presented in Section 6.4.3.1.

Variability exists in all unit flow rates. Industrial unit flow rates, in particular, tend to
have the greatest variation due to the volume of process water used in production,
production schedule, and production methods. In the absence of industry specific
information, consideration should be given to using flow monitoring to determine a
suitable value based on cngineﬁ:ﬁng judgment. '

It may be necessary during model calibration and testing to adjust the unit flow rates to
match the observed baseflow.

6.4.4.1 Variations in Baseflow. Baseflow may vary daily, weekly, or seasonally.
Daily variations in baseflow shall be accounted for using diurnal curves. Diurnal curves
shall be normalized based on average daily dry-weather flow to produce & unit diumal
curve. Unit diurnal curves shail be used to develop dry-weather flow hydrographs based
on observed or predicted average daily flow. - Figure 6-3 illustrates a typical diurnal
curve, normalized by average daily flow.

Figure 6-3. Example Diurnal Curve
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Unit diumal curves shall be created by:

¥ Developing a typical dry-weather hydrograph from a representative period

s Dividing the dry- weat’mer flow hydrograph by the average daily dry-weather flow,
for the representative period
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This unit hydrograph can be multiplied by average daily flows for various populaticn
conditions. This provides a method to generate future hydrographs based an population
projections. Ideally, several days of dry-weather flow data should be used for the
development of the unit hydrograph, including weekdays and weekends.

If seasonal or weekly variations exist in the area being modeled, specific unit diumal
curves should be developed for these periods using the same technique. Note that
seasonal variations may also require an adjustment to the population data, such as dunng
peak tournism, to accurately characterize seasonal variations in haseflow.

It is understood that flow-monitoring data will not be collected specifically for each
individual sewer basin. - For sewer basins that have not been individually monitored,
diurnal curves shall be estimated based on diurnal curves from comparable basins with
similar basin characteristics, particularly land use and area, using engineering judgment.

6.45 Rainfall Derived Inflow and Infiltration Gemneration

RDII generation techmiques shall be limited to those which estimate the stormwater
generated hydrograph, as described in this section. The modeler may use engineering
judgment to select the RDII generation technique.

Note that some of these methods may not be available in all commercially available
hydraulic modeling software. In order to apply a method not included in a given sofiware
- package, sewer hydrographs will need to be developed outside of the software. Note that
no method is more acourate or precise than the data, which are used to deveiop the RDIl
estimate. -

It is understood that flow-monitoring data. will not be collected specifically for each
individual sewer basin, For sewer basins that have not been individually monitored,
RDII shall be predicted based on comparable results from monitored basins with similar
basin characteristics using engineering judgment. The variables used to predict RDII
shall be scaled as appropriate in non-monitored basins to develop proportional RDII as
observed in the monitored basins of similar basin characteristics.

The modeler shall use engineering judgment when projecting RDII for future conditions.
This assessment shall be made based on pipe age, condition, current versus future extent
of sanitary sewer system, and experience.

RDII flow generated from models calibrated using a relatively short history of rainfall
and flow records (i.e. less than the requirements in Section 3} should be used cautionsly
and more data should be collected to confimm the model results.
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6.4.5.1 Synihetic Unit Hydrograph. This method follows a similar theory as used for
developing unit hydrographs for siream hydrology. . The shape of the unit hydro graphis a
fanction of the basin’s characteristics. Up to three unit hydrographs are commonly used
to simulate the fast, medium and slow recession response of a sewer basin to rainfall as
shown on Figure 6-4. Up to three unit hydrographs may be required to accurately predict
RDIT due to the fact that inflow and infiltration exhibit different responses to rainfall.
Inflow typically exhibits & rapid reaction to rainfall while infiltration exhibits a more
gradual response.

Figure 6-4. Synthetic Unit Hydrographs
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6.452 Rainfal/Flow Regression. The rainfall/flow regression method develops a
mathematical equation to relate rainfall and RDIL Once calibrated, this equation can be
used to predict RDII quantities for selected rainfall events. This method requires a
confinuous (i.¢., uninterrupted) history of both sewer flow and rainfall.

6.4.5.3 Hydrologic Methods. This technique simulates the hydrologic cycle including
direct runoff, indirect inflow from sources such as foundation drains, ground water entry
through system defects, and the impact of antecedent moisture conditions. Such methods,
available in most commercial sofiware, perform a mass balance on the rainfall, sewer
flows and soil moisture to simulate RDIT over all seasons and antecedent moisture
conditions. :

This RDII generation methed can be made to match a measured flow hydrograph with a
wide range of coefficient values; this may result in an inaccurate representation of RDIL
generation if these variables are adjusted improperly. Experience is needed to choose
those parameter sets that will be most appropriate under different rainfall conditions.
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6.4.54 RDI Prediction Components of Modeling Software.  Most hydraulic
modeling sofiware includes methods for generating RDII based on parameters entered by -
the user. These may include one or more of the methods described earlier. Note that the
software may use different terminology to describe these methods.

65 CALIBRATION AND VERIFICATION

6.5.1 Calibration

Calibration refers to the process of checking the predicted (modeled) flow against actual
observed flow, given the rainfall conditions observed for the same period. This process
includes double-checking initial input variables for reasomableness and adjustment of
input variables. This process shall be followed by verification using a different set of
data than was used for calibration.

The first step in model calibration is assuring network connectivity and boundary
conditions (i.e. outlet conditions, pump control), Identification and correction of errors in
network connectivity prior to variable adjustment will save labor during calibration.

Baseflow and RDII shall be treated as separate components during calibration. Baseflow
shall be calibrated adequatcly before making adjustments to RDIL If baseflows were '
over predicted to match the total sewer fiow, then the RDH would consequently be under
predicted. This could produce gross inaccuracies in predicted flow, particularly in
evaluation of fisture conditions when baseflows are extrapolated to account for population
growth. : :

Adjustment of model variables can be guided by both graphical and statistical methods.
During the initial iterations, it is convenient to use a graphical comparison of modeled
and observed flow, as shown on Figure 6-5.
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Figure 6-3. Modeled Versas Observed Flow
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. Graphing modeled-and actual flows provides a quick analysis of model accuracy. This
can be used early in calibration to identify large discrepancies and make broad
adjustments to the model. Criteria for consideration during graphical analyses are
hydrograph shape, peak flowrate, and peak and trough timing. This shall be applied to
both baseflow and RDIL . .

Statistical methods providé quantitative comparisons to modeled and observed flows.
Calibrated models shall meet the following statistical standards for dry and wet-weather
flows. These standards will also be applied for model verification.

For dry-weather flow (i.e., baseflows), the following standards shall be met for
calibration, in addition to matching general hydrograph shape. These standards shall be
met for at least 2 dry-weather days.

= Predicted time of peaks and :tmughs shall be within 1 hour of the observed flow
& Predicted peak flowrate shall be within +/- 10 percent of the observed flow data
»  Predicted volume of flow over 24-hours shall be within +/- 10 percent of observed
flow

For wet-weather flow (baseflow and RIDI}, the following standards shall he met for
calibratior, in addition to matching general hydrograph shape. These standards are based
on generally accepled practices, and conform fo the guidance published in Wastewater
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Planning Users Group (WaPUG) Code of Practice for the Hydraulic Modeling of Sewer
Systems (2002). These standards are desirable for model calibration for the wet-weather
events described in Section 3.3.3. -

Predicted time of peaks and troughs shall be Within 1 hiowr of the observed flow

Predicted peak flow rates shall be within -15 percent and +23 percent of the
observed flow

Predicted volume of the wet-weather evemt shall be within +20 percent and
-10 percent of the observed flow

Predicted pump discharge pressure within +/- 10% of observed pressures

Predicted surcharge depth in manholes or other structures shall be within +1.5 feet
and -0.3 feet of the observed depth

Predicted non-surcharged water surface elevations shall be with in +/- 0.3 feet of
the observed depth :

Other parameters may be used to ensure accurate calibration. These include, but are not
limited to:

Reasonahle agreement between predicted and actual pﬁmping station wet well
level and discharge

Accurate prediction of known overflow location and volume

Accurate prediction of observed discharge pressure in force mains

Accurate prediction of duration and volume of flow equalizatidnfstorage systems
Representative performance of flow control structureé such as weirs

Adjustment of C-factors and roughness coefficients

If a model cannot meet the calibration criteria, the model may be considered sufficiently
calibrated using engineering judgment if’

= The reason for non-compliance has been identified but cannot be modeled,
and has been determined to be unimportant to the model’s purpose and use.
This shall be supported by credible evidence.

» The reason for the discrepancy cannot be identified, but an assessment of the
effect of likely canses on the accuracy of the model has shown that this will
not be detrimental to the use of the model. '
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§.5.2 Verification

Verification is the process of checking a model against data that were not used for
calibration. The calibrated model is run with different rainfall data than those used in the
calibration, and the results compared against corresponding flow data. Verification
standards shall follow the same criteria used to evaluate the model during calibration. An
overall quality review of the input data, network comnectivity, assumptwus and
simplifications shall be conducted during model verification.

In the event that a model does not meet the verification eriteria, the cause of the situation
shall be carefully reviewed. This sitpation may warrant inclusion of additional flow
monitoring data in the analysis, field studies to determine system anomalies (e.g., heavy
sediment accumulations) not included in the model, or revisiting the data input.

If a model cannot meet the verification critéria, the model may be considered sufficiently
verified using engineecring judgiment if:

= The reason for non-comphiance has been identified but cannot be modeled, and
has been determined to be unimportant to the model’s purpose and use. This shall
be supported by credible evidence.

= The reason for the discrepancy cannot be identified, but an assessment of the
effect of likely causes on the aceuracy of the model has shown that this will not be
detrimental to the use of the model.

6.6 LONG TERM FLOW SIMULATIONS

Long-term flow simulation shall be used to assess recurrence frequencies for peak flows
or volumes. Specific recurrence freguencies are established using probabilistic analysis
discussed in this seciion. Long-term flow simulation takes into account the range of
historical antecedent rainfall patterns, and provides sufficient data with which to define
the recurrence interval of peak flows. :

Flow monitoring data may not be available for a sufficient period of record or for the
location of interest to perform a probability analysis. Therefore, flow records may be
synthetically generated using a calibrated model and a historic rainfall record. Generally,

rainfall data is available for a much longer period of record than typically found in sewer
flow monitoring.

Long-term flow simulation begins with the development of a calibrated model. Once =2
calibrated mode! has been developed, 2 long history of rainfall shall be applied to the
model fo generate a leng-term history of sewer flows.  The resulting modeled sewer
flows provide zn estimation of the actual sewer flows under the same rainfall conditions
for the same period of record as the rainfall. Following the long-term gimulation, the

August 31, 2007



Attachment 1 fo the Special Order by Consent - Regional Technical Standards

Section 6 — Hydraulic Performance Assessment

Page 20 0£22

predicted sewer flow shall be subjected to probabilistic analysis to determine the
recurrence interval for various events.

* Any representative rainfall record for the area can be used for long-term simulation. To
provide regional consistency, long-term historical rainfail data shall be used from the
Norfolk International Airport (Airpert Code ORF) for long-term simulations for the
South Shore portion of the regional sanitary sewer system. Historical rainfall Data from
the Newport News/Williamsburg International Airport (PHF) shall be used for the North
Shore portion of the regional samtary sewer system. The South Shore includes the
portion of the regional sanitary sewer system south of the James River. The North Shore
includes the regional sanitary sewer system to the north of the James River. Each of
these rain gauge stations contains several decades of data, dating to the 1940s.

For event frequency analyses, the length of the rainfall record required shail be at least
twice the frequency of the peak flow recumence being evaluated. For example, to
confidently predict the 5-year peak flow recurrence event would require 10-years of
rainfall dafa. -

Probabilistic analysis shall be used to determine event recurrence intervals and can be
applied to both peak flow and volume. This method is detailed in most hydrology
textbooks. Examples of probabilistic methods include Novmal (Gaussian) distribution
and Log-Pearson Type III distribution. An example of a peak flow probability graph is
shown on Figure 6-6, ' :

' Figure 6-6. Example of Probability Plot
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The peek flow recurrence Tequency is based on long-term sewer flow data for the system
{actual or synthesized data} that statistically represents the probability of achieving
specific flow values. The peak flow recurrence frequency does not directly cormrelate to
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the peak flow resulting from the same rainfall recurrénce interval. For example,
springtime rainfall evenis may have higher sewer flow volumes than would result from
the same rainfall volume that occurs in summer due to differing soil moisture conditions
and groundwater levels. A 2-year peak flow recurrence may occur during a 2-year, 24-
hour rainfall event when soils are dry and groundwater is low, while the same sewer flow
may be realized during a one-year 24-hour rainfall when the ground is saturated and the
groundwater table is high. Resultantly, it is more accurate and defensible to utilize peak
flow recurrence than rainfall recurrence as a basis for evaluating sanitary sewer system
performance under wet-weather flow conditions.

67 HYDRAULIC MODEL DEVELOPMENT DOCUMENTATION

Modeling work shall be documented to support the model and the conclusions drawn
from its use as well, as to provide a record for assessment the model’s suitability for other
projects.

Modeling documentation shall be developed which includes the following information:

= Model development, including data sources

= Model calibration and verification results

HRSD and the Localities shall develop model documentation for their respective models.
6.7.1 Model Development Decementation

This section of the model documentation shall document work from pioj ect inception
through calibration, including:

= Project definition and purpose

& Data description, sources, reiliabi}ity and location of data storage

®  Assumptions and simplifications

= Naming conventions for manholes, pipes, structures, ete.

«  Flow estimation methodology

= Calibration records including inttial variable assumptions and justifications for
variable adjustments cutside of accepted ranges

The record of data shall be as specific as possible, referencing firm or agency of origin,
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6.7.2 Model Verification Documentation

The purpose of the model verification section of the model documentation is to document

the accuracy of the model against data other than that used for cahbratmn This section
shall inchude:

s Metrics indicating the models compliance with verification standards

& Description and justification of changes to the model during verification

= Graphs comparing predicted to actual flow both for the verification period and the
origiral calibration period

o Comuments of the model’s suitability for the intended use, parﬁcularly if the medel’
. does not meet one or more verification standards

= Agnalysis used to evaluate the suitability of a model not conforming to the
verification stindards

e [imitations of the model -
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SECTION7 REHABILITATION FPLANNING

71  PURPGSE

A Rehabilitation Plan shall be developed fo address deficiencies identified in the SSES
Basins; system-wide improvements including control of I/l sources; and improvements
needed to ensure sustainability of the regional sanitary sewer system and protect water
quality, human health, and the environment. Rehabilitation shall be considered the repair
or replacement of existing sewer assets to vestore or improve the performance of the
regional sanitary sewer system. Correction of capacity deficiencies in the Regional
Sanitary Sewer System up to, but not including, the Locality pump station that discharges
directly to the HRSD system shall be addressed in the Rehabilitation Plan,

4

Factors to be considered in the development of the Rehabilitation Plan include:

# Location, cause and frequency of §80s
B Structural condition of assets

Hydranlic capacity of existing assets versus capacity needs (level of service
requirement) ' '

I/1 reduction potential
Criticality of the pump station, sewer basin, or sewer
Technical feasibility of rehabilitation

Drurability and nseful life of various remedies

Economic feasibility of rehabilitation

e Affordability of the Rehabilitation Plan in relation to the implementation schedule

The structural conditions of the assets shall be identified in the Condition Assessment
documentation described in Section 4.8, The durability, useful life, and /I mitigation
effects of rehiatnlitation measures shall be considered when comparing asset repair versus
asset replacement alternatives,

The criticatity of individual assets shall be considered during the prioritization of projects
in the Rehabilitation Plan. The prioritization shall consider the risk and consequence of
failures that may be prevented or mitigated by each project. Projects that mitigate chronic
S50s and conditions leading to environmental, public health, or safety risks will be given
the highest priority.

LONSICETANON shall De given [u Ne iechnival aid cColuliy (CusiUnily L 1oty
rehabilitation projects, particularly with regard to U1 reduction. In cases where
rehabilitation or replacesnent is not projected to reduce peak flow to within (he peak flow
threshold, an alternatives analysis shall be conducted cooperatively between the [ocality
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and HRSD to identify cost-effective capacity enhancements. Such enbancements shall be
inciuded as part of the Regional Wet Weather Management Plan described in Section 8.
The construction of capital improvements and modified operational schemes to increase
the capacity of the regional sanitary sewer system and manage peak flows shall be
coordinated between the Locality responsible for the improvement and HRSD.

72  GOALS

The goals of the Rehabilitation Plan are to:

B Prevent SSOs by addressing localized significant defects and bottlenecks in the
sanitary sewer system

# Reduce I/I and thereby peak flows

® Ensure sustainability of the infrastructure assets by addressing identified
deficiencies ' :

& Identify means and methods to0 remedy the problems

® Establish prioritization of rchabilitation efforts for inclusion in the Locality’é;
Capital Improvement Program

73 VIREDUCTION APPROACH

Engineering judgment should be used to estimate the percent I/l that can be removed
within an SSES Basin based on observed defects, general pipe/manhole condition,
material of construction, and estimated I/1 contributions within the sanitary sewer system
exclusive of contributions from private sanitary sewer connections. Consideration shaill be
given to the “fluid” nature of the I/I sources, particularly if rehabilitation is limited to
specific components in the fotal system. A common eiror in estimating the effectiveness
of rehabilitation is to assume net sewer service area effects will be equal to the sum of the
UI values initially allocated to specific rehabilitation components. Rehabilitation in one
avea can result in raising the groundwater level, increasing leakage in previously adequate
sewers because of increased hydraulic head. Historically, peak flows represent a
surcharge condition, in which rehabilitation efforts will not register any overall reduction
until peak flows have been reduced below the capacity of the limiting conveyance
segment of the surcharged section. Understanding the effectiveness of the sewer
rehabilitation /1 control program is essential to making the right decisions regarding
rehabilifation versug increasing conveyance capacity. Additional guidance information
may be found in the WEF Manual of Practice FD-06 — “Existing Sewer Evaluation and
Rehabilitation”, and WERF Publication 99-WWF-8 - “Reducing Peak Rainfall Derived
Infiltration/Infloe Rates — Case Studies and Profocols ™

Various rehabilitation and replacement methods have differing levels of effectiveness,
maintensnce impacts and life spans. These veriations should be considered when
evaleating the cosis and benefits of aliernatives,
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For each SSES Rasin, the Locality shall assess the cost and feasibility of using
rehabilitation to reach the Peak Flow Threshold Criteria. The estimated peak flow in the
basin (as determined per the procedures outlined in Section 6) associated with a 10-year
rainfall recurrence interval shall be compared to the Peak Flow Threshold Criteria. One of
the following two outcomes of this analysis shall be identified:

1. If the projected peak flow in the SSES Basin exceeds the Peak Flow Thresheld
Criteria under current development conditions, the Locality shall assess the cost
and feasibility of reaching the Peak Flow Threshold. If after appropriate analysis
and collaboration with HRSD, the Locality deems that it is not cost-effective
and/or it is not feasible to achieve the Peak Flow Threshold in a particular SSES
Rasin, the Locality shall develop costs, and estimate the reduced peak flow levels
that can be achieved, for the planned level of rehabilitation in that SSES Basin.
Any SSES Basins in which the planned rehabilitation is estimated not to reach the
Peak Flow Threshold must be addressed within the Regional Wet Weather
Management Plan. _ .

2. If the projected peak flow in the SSES Basin is less than the Peak Flow Threshold
Criteria then the Locality shall develop a rehabilitation plan to correct significant
“defects znd reduce /1 to the extent that is cost effective and feasible. The
Rehabilitation Plan will provide for the cost, schedule and estimated peak flow -
resultant from the rehabifitation.

In any case, the Locality shall make an affirmative commitment, which will be relied upon
in the RWWMP in terms of post rehabilitation peak flow in all SSES Basins at the -
specified level of service. All costs developed in the Rehabilitation Plan shall be stated in
the doliar valug in the year the plan is submitted.

7.4 PRIORITIZATION OF PROBLEMS AND IDENTIFIED DEFECTS

The prioritization of significant defects is needed in order to develop a plan to
systematically reduce /], and uitimately reduce SSOs, that occur in the system. The
prioritization shall focus on the most severe defects.and areas with the majority of SSO
oceurrences. In addition, there are several other factors that need to be considered when

working through the prioritization. Items to comsider when prioritizing rehabilitation
activities include:

Number and severity of system defects

Number of $50s thet could be aveided if the system were rehabilitated
Omeration and maintenance history and costs

Quantity of /1 entering the system and potential for V1 reduction
Probability and consequence of failure of the sanitary sewer system
Available capacity ‘

Estimated cast of the proposed rehabilitation

i3 2] B ] & 2
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e Technical complexxty of the rehabilitation activities and potential secondary
impacts

A ranking system shall be developed that accounts for factors that influence the
prioritization of system improvements. Individual utiliies may weight the criteria -
differently and/or may add additional criteria based on their need and desired priorities. ‘In
any case, the prioritization shall consider the above criteria as a minimum.

75  REHABILITATION ALTERNATIVES EVALUATION

Alternative approaches to rehabilitation shall be considered in the development of the
Eehabilitation Plan, This may include rehabilitation, capacity upgrades, flow diversions,
and/or replacement. Key factors in deciding a rehabilitation method for various facilities
will include the: structural condition, mechanical condition, capacity requirements, type of
material, accessibility, conflicting utilittes and other facilities, extent of repau‘ needed,
rcmalmng useful life and cost of rehabilitation or replacement.

| 7.5.1 Rehabilitation vs, Replacement

Tt will be necessary to determine if failing portions of the systemn can be rehabilitated or if
they will require replacement. Factors affecting this decision inchude:

Available capacity
Structural condition
Remaining useful life
Hstimated rehabilitation aﬁ'ectwcness
* Future needs
Change in system functionality or operation
Pipe slope
Restoration requirements
Cost

B B FE B & 8 B 8B &

752 Methods of Rehabilitation

Several technologies are available for consideration in developing the Rehabilitation Plan,
and new technologies are routinely emerging in the sanitary sewer industry. The
Rehabilitation Plan shall consider the application of commonly used rehabilitation and
replacement methods, advantages and limitations of the technique. The full range of
available rehabilitation methods should be considered at the time the Locality develops the
Rehabilitation Plan as deseribed in Section 7.6.
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76 REHABILITATION PLAN
7.6.1 Behabilitation Plan and Schedule

Rehabilitation Plans shall be developed to define specific measures that will be taken to
reduce SSOs, the cost associated with the proposed rehabilitation, and the planned
timeframe for rehabilitation activities. The Rehabilitation Plan shall be submitted to DEQ
for review and approval within 62 months of the effective date of the Consent Order. In
addition, each Locality shall submit their estimated post rehabilitation peak flows to the
Regional Wet Weather Management Planning Group, which will rely upon these in the
completion of the RWWMP. ' '

7.6.2 Report on Work Completed

Progress on rehabilitation projects that are implemented between the execution date of the
Special Order by Consent and the submittal of the Rehabilitation Plan shall be described
in the Annual Report to DEQ. .
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SECTION 8 REGIONAL WET WEATHER MANAGEMEN T
PLAN PEVELOPMENT

8.1 BACEKGROUND AND PURPOSE

HRSD and the Hampton Roads Localities are enfering inte a collaborative process to
address sunifary sewer overflows (880s). One component of this challenge is the
provision of adequate capacity to collect, convey and treat peak flows in the Regional
Sanitary Sewer Sysiem during wet weather. HRSD owns, operates and maintains the
backbone infrastructure generally consisting of pump stations, pressure reducing stations,

interceptors and treatment works for the region. The Localities generally own, operate
and maintain sanitary sewer facilities that collect and convey wastewater to HRSD. .
During some wet weather conditions, facilities owned by the Localities and HRSD are
strained to convey peak flows without experiencing S80s.

The purpose of the Regional Wet Weather Management Plan (RWWMP) is to define
improvements in the Regional Sanitary Sewer Systemn necessary to achieve a mutually
agreed upon level of service. Procedures are identified in Section 6 for evaluating the
hydraulic performance assessment of the Regional Sanitary Sewer System under a range
of hydrologic conditions. The hydraulic performance assessment will identify hydraulic
deficiencies for each condition analyzed This output will be used as input to the -
RWWMP,

Three types of improvements shall be defined and analyzed: .

@ Large scale strategies to address major systemic hydraulic deficiencies
B Improvements to the pump stations, force mains, sewer mains and interceptors
‘B Improvements needed to ensure adequate capacity in SSES Basins where the
Locality’s or HRSD’s individual Rehabilitation Plans are not expected to
reduce the peak flow at the agreed upon level of service to within the Peak
Flow Threshold.

Alternatives for addressing the hydraulic deficiencies will be developed and analyzed.
Cost, feasibility, operations and maintenance issues, risk, performance, flexibility and
local impacts will be considered in the analysis of altematives. The preferred set of
alternatives necessary to achieve the mufually agreed upon level of service will be
identified along with their associated costs and mplementation schedule.

During the process of actually providing and rehabilitating needed infrastructure,
operational considerations shall be analyzed and coordinated between HRSD and the
Tomalicl i o hnla wndiann tha alfocte A hial T nad i v wadiiee accacinted Avrarfiames
e diledwad sl daney 1. dtwhs b e Ll wedaww s s ‘AAVML LI e T T T R Ry ——ae LI

where possible.
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8.2 CAPACITY ASSESSMENT

HRSD and the Localities shall develop and document capacity assessments that describe
the conclusions regarding capacity deficiencies and hydraulic performance of the
Regional Sanitary Sewer System. Conclusions shall include, but not be limited to
identification of areas that do not have adequate capacity, as defined in Section 2, to
manage peak flows under the following conditions:

¥ Baseline dry weather flows, current conditiens and 2030 population

= 2-year peak flow recurrence, cutrent conditions and 2030 population
e 5-year peak flow recurrence, current conditions and 2030 population
« 10-year peak flow recurrence, current conditions and 2030 population

Operational and structural conditions contributing to capacity deficiencies shall also be
identified. If a sewer basin is deemed to have adequate capacity under the 10-year peak
flow recurrence conditions, additional analysis at lower levels of service may not be
required.  Any conclusions shall be supported by the modeling output (e.g. graphs,
~ surcharge depths, peak flow), or other appropriate data. ‘ ‘

8.3 LEVEL OF SERVICE SELECTION

A key concept in development of the RWWMP is establishing a level of service that will
form the basis for planning capacity enhancements. Level of service in this context is
defined as the peak sewer flow that the Regional Sanitary Sewer System can convey
without resulting in a capacity-related S8O. Level of service in the RWWMP shall be
quantified as a peak sewer flow recurrence interval.

Level of service equates to risk of system failure. For example, a sewer that performs at
a 2-year level of service would have a probability of overflows being 50% in any given
year; at a 10-year level of service, the probability of overflows would be 10% in any -
given year. The probability of overflow can be estimated based on menitoring and
analysis of the flowrate and level of flow in a wastewater collection system, and through
analysis of the 880 history. The cost of providing a 10-vear level of service (or
protection against overflows) is generally significantly greater than providing a 2-year
level of service. The cost of service and risk of overflows are inversely proportional.

The costs, benefits and risks associated with achieving various levels of service for the
defined capacity enhancements shall be defined in the RWWMP. These costs, benefits
and risks shall be analyzed to reach a consensus on the selected Ievel of service. The
selected level of service will generally apply across the Regional Samitary Sewer System
although excentions mav be possible on a case bv case hasis provided that these can be
adeguately justified by their associated benefits and risks.
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84 DEVELOPMENT OF CAPACITY ENHANCEMENT SOLUTIONS

After a level of service is selected, alternatives to achieve that level of service will be
developed and analyzed in order to optimize the solutions needed to ensure adequate
capacity. Alternatives shall be developed to address the capacity deficiencies identified
per Section 8.2. These alternatives shall consider approaches such as removal of RDII,
providing additional hydraulic capacity to convey and treat peak flows, storage options,
operational schemes, and satellite treatment. These approaches can be used alone and/or
in combination and should follow the Operating Guidelines set forth in Exhibit B. The
life cycle costs, constructability, operations and maintenance impacts, water quality
benefits, local impacts and risks associated with each alternative shall be described.

85 AFFORDABILITY

An affordability analysis shall be conducted for the selected plan with the results to be
used as input to the development of an implementation schedule. The affordability
analysis shall use a multifaceted approach which describes affordability in terms of such
factors as total annual wastewater costs as a function of median household income,
Localities’ financial capability, total annual wastewater costs as a function of household
income for vulnerable populations, impacts to homeownership and renter housing cost
burden and impacts to the local economy and business health. The purpose of the
affordability analysis is to provide input to the development of an implementation
schedule, which will result in an affordable program for the Hampton Roads region.

86 RWWMP CONTENT

The following is a preliminary outline describing the anticipated content of the
RWWMP. This outline is intended to provide general guidance for the preparation of the
RWWMP. It is anticipated that some deviation from this outline will occur in the
development of the RWWMP,

1. Introduction

1.1 Background

1.2 Purpese and Format of Regional Wet Weather Management Plan
2. Congent Order Requirements

3. Public Participation and Agency Coerdination

4. Characterization Keport

4.1 Sanitery Sewer System
4.1.1 Localitics Sanitary Sewer Systems
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4.1.2 HRSD Sanitary Sewer System

4,1.3 Service Aress

4.1.4 Historical Wastewater Flow Projections
4.2 HRSD Wastewater Treatment Works

4.2.1 North Shore Facilities

4.2.2 South Shore Facilities

5, Planning Process
5.1 Methodology

5.1.1 Large Scale Strategies

5.1.2 SBES Basins ,

5.1.3 Wastewater Treatment Plant Wet Weather Optimization
5.2 Sewer System Capacity Definitions

6. Poepulation Forecasis
6.1 Planning Horizon
6.2 Population and Employment Forecasts

7. System Evaluation
7.1 Model Framework
7.1.1 Dry Weather Flow
7.1.2  Wet Weather Flow
7.1.3  Peak Flow Reductions Expected from Localities’ Rehabxhtatwn Plans
7.14 Capacity Deficiencies
7.1.4.1 Deficiencies in the Regional Sanitary Sewer System
7.1.4.2° Deficiencies at the WWTPs
7.1.5 Modeled Conditions
7.2 Evaluation of Pump Stations, Main Trunk Sewers and Interceptors
7.2.1 Pump Stations, Main Tmnk Sewers/Interceptors Studied
7.2.2 Level of Service Evaluation
72.3 Peak Flow Events
724 Methodology
7.2.5 Identification of Hydraulic Deficiencies
“7.3 Wastewater Treatment Plants
7.3.1 Historical Flow Data
7.3.2 Evaluation for Extreme Events
7.3.2.1 Selection of Historical Events
7.3.2.2 Projecting to Future Conditions
7.3.2.3 Recurrence Frequency Analysis :
7.4 58ES Basins Not Meeting Peak Flow Threshold
741 Methodology
7472 Fvalation
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8. Development and Evaluation of Capacity Enhancement Solutions
8.1 Large Scale Strategy Alternatives Evaluation and Selection
8.1.1 North Shore
8.1.2 South Shore
8.2 Pump Stations, Main Trunk Sewers/Interceptors
8.2.1 Analysis of 2, 5 and 10 year LOS
822 LOS Selection for Pump Stations, Trunk Sewer/Interceptors
2.3 SSES Basins Not Meeting Peak Flow Threshold
8.3.1 Mitigation Options
2.3.1.1 RDII Abatement Options
8.3.1.2 Operational Alternatives
8.3.1.3 Conveyance Options
8.3.1.4 Storage Options
8.3.1.5 Satellite Treatment :
832 Alternatives Analysis and Plan Selection

9, Wastewater Treatment Plant Alternatives
9.1 Hydrauniic Assessment
9.1.1 North Share
9.1.2 South Shore
9.2 Process Assessiment
" 92,1 North Shere
022 South Shore

10, Optimization of Wet Weather Improvements
10.1 Description of Large Scale Strategy Alternatives
10.2 Sizing the Alternatives '
10.3 Scoring Alternatives
1031 Cost
10.3.2 Constructability
10.3.3 Operations and Maintenance
103.4 Water Quality
10.3.5 Local Impacts
10.3.6 Risks :
10.4 Selection of the Preferred Alternatives

11. Summary of Wet Weather Management Plan Components
11.1 Overview o

11.2 Capital Improvement Plans

11.3 Operating Plaxs

11.4 Program Summary
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12. Cost Analysis, Inplementation Schedule and Risk/Benefit Analysis
12.1 Program Overview '

12.2 Risk/Benefit Analysis

12.3 Affordability Analysis

124 Prioritization of Improvements

12.5 Implementation Schedule

12.6 Operating Plans
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EXHIBIT A - REGIONAL DESIGN GUIDELINES

HRSD and the Hampton Roads Localities agree to develop a Regional Wet Weather
Management Plan that will define improvements in the Localities’ and HRSDYs systems
necessary to manage peak wet weather flows. The design capacity and system performance data
required to develop the Wet Weather Management Plan (flow monitoring, SCADA data, system
mapping, calibrated hydraulic models, etc.) will be developed through fulfillment of the consent
order requirements in accordance with mutually agreed upon regional standards. The Regional
Wet Weather Management Plan will analyze system performance for existing and future peak
flows under a range of hydrologic conditions, define improvements necessary to achieve
mutually acceptable level of service and establish an implementation schedule for constructing
those improvements. Itis anticipated that completing the improvements is a long-term endeavor.

In the interim, as part of the consent order obligations, HRSD and the Localities will be~
conducting sewer system evaluations in their individual systems to identify and characterize
sources of infiltration and inflow (I/T). This inspection work will be information based utilizing
system performance data to focus on those areas that contribute the most extraneous flow. The
results of the inspection program will be used to develop and implement prioritized rehabilitation
plans focused on reducing peak flows. Corrective actions will include short term, high gain
activities (i.e., removal of areas drains, installing manhole inserts and clean out caps, minor point
repairs), where appropriate, to reduce inflow. Other more substantial rehabilitation efforts {such
as pipe replacement or lining) will be implemented in accordance with a schedule to be
determined as an output of the consent order. '

Until the Regional Wet Weather Management Plan is complete, design of any new or enhanced
major sewer infrastructure (i.e., regional pump stations, major interceptors, etc.} must anticipate
the future performance standards that will result from the outputs of the consent order. HRSD

agrees to revisit its design standard for interceptors that may be designed and constructed prior to
the Regional Wet Weather Management Plan.

The regional design standards will be based on the following asswmnptions:

2 Peak hourly residential wastewater flow of 250 gallons per capita per day at an assumed
3.1 persons per household, or 775 gallons per residential unit per day; plus

= Peak hourly commercial/industrial wastewater flow will be based on actnal flow if
available or 3 times the average projected water consumption if not available

# The relationship of peak water consumption and peak wastewater is assumed to be: 3 X
water consumption = 2.5 X wastewater flow

HRED, the Hampton Roads Localifies and DEQ agree to adopt these standards for design.

August 30, 7007, rov 1,
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EXHIBIT B - REGIONAL SANITARY SEWER SYSTEM OPERATING GUIDELINES

1. Introduction

a. HRSD intercepior systems, HRSD treatment plants, and locality wastewater systemns are
interdependent and must be designed and operated as a system using similar design and
operating guidelines to provide efficlent cost effective and reliable service. This
document details the operating guidelines for the Regional Sanitary Sewer System.

b. These operating guidelines are intended to be practical, prudent and based on the
needs of all components of the Regional Sanitary Sewer System.

c. These Operating Guidelines are in accordance with the Sewage Collection and
Treatment (SCAT) Regulations established by the Department of Environmenial
Quality.

d. A cooperative and coordinated effort among HRSD and the Localities involving the

sharing of information and collective decision making on matters that extend beyond
the regpective individual systems will help ensure the Regional Sanitary Sewer System
-will provide the needed wastewater services cost effectively and thai water quality is
protecied,

2. Operating Flow

a.  Facilities designed and constructed in accordance with the Regional Design Guidelines
are not intended to be used for the transport of high levels of I/1.

b.  The difference between the operating flow (3 times water consumption) and the design
flow is capacity intended for growth and buffer. This buffer will enable portions of the
HRSD system to accommodate some level of 1/1 without having overflows while the
responsible locality is working to decrease the amount of I/I.  This buffer will alse
allow time for HRSD to construeet additional capacity if needed.

c.  When actual measured peak hourly flows at HRSD Master Meter sites exceed Operating
Flow during a 10-year peak flow recurrence event, HRSD will evaluate its sanitary
sewer capacity based on the Regional Design Guidelines, When actual measured peak
hourly flows at HRSD Master Meter sites or at locality meter sites exceed the Regional
Design Guidelines for hydranlic capacity, HRSD along with the affected localities will
evaluate their systems. In both cases, HRSD and the affected localities will jointly
determine the appropriate course of action.

3. Operating Pressure

a. The HRED pressure policy is one criterion for the design and operation of regional
sanitary sewer system factlities. The HRSD pressure policy is based in pari on the
operating elevation of the treatment plants. The operating elevation is described in the

Aug 30, 2007
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Exhibit B - Regional Sanitary Sewer System Operating Guidelines

Development Plan (Section 5-Interceptor System Policies, Paragraph 5.2-Sizing of
Facilifies) as the centerline elevation of a plant infiuent pressure reducing station suction
line plus ten feet or the maximum design water surface elevation of a treatment plant as
appropriate. (Development Plan 2000, HRED, 2003.) This elevation plus 65 feet then
determines the maximum energy gradeline for each plant system. '

The HRSD pressure policy provides a standard for the maximum pressure conditions to
be expected in the HRSD interceptor systems. The actual operating pressures in the
interceptor sysiems under most circumstances will be lower than indicated by the IIRSD
pressuce policy due to low flow conditions, lack of future planned growth, diurnal flow
variations, operation of other pump stations along common force maims, and/or
operation of pressure reducing stations. However, operating pressures may increase to
the level indicated by the HRSD pressure policy due to peak flow conditions, growth,
flow diversions, and/or changes in operation of intermediate pressure reducing stations.-

The HRSD operating pressure may present design and operating challenges for localities
due to the varying pressure conditions between low flow and peak flow conditions.
HRSD wili operate its Pressure Reducing Stations (PRSs) in a variable speed mode to
help maintain pressures within as uniform a band as possible. Changes to operations in
the HRSD system shall be coordinated with the affected localities. The Regional
Sanitary Sewer System shall be designed  to be easily modified over time as required to
meet changing pressure conditions. :

The HRSD pressure policy is dependant upon proper coordination between the localities
and HRSD operations, Recognizing that additional flows within the Regional Sanitary

Sewer System will increase pressures, pump station modifications should be coordinated
with HRSD and all affected localities.

Augnst 30, 2007
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MEMORANDUM OF AGREEMENT

This Memcraﬁdum of Agreement (‘Agreement”) is entered intc and is
effaciive on thisFB—day of TULE , 2007, by and among the Hampten Roads
Sanitation District ("HRSD"™); the cities of Chesapeaks, Hampton, Newport News,
Poquoson, Portsmouth, Suffolk, Virginia Beach, and Williamsburg; the Town of
Smithfield; and the counties of Gloucester, Isie of Wight, and York; and the
James City Service Authority (each a “Locality” and collectively, the “Localities™,
and the Hampton Roads Planning District Commission ("HRPDC").

W’HEREAS, HRSD provides wastewater transmission and freatment
services for the Localities. ‘

WHEREAS, the Localities individually own and cperaie sanifary sewer
collection systems, which collect sewage within their individual jurdsdictional
boundaries and deliver it to the HRSD sewer system for freatment.

WHEREAS, alifiough Individually owned and operated, these sewage
collection and freatment systems are physically interconnected at numerous
locations to form a regional system setving a population of over 1.6 million,

WHEREAS, the citigs, counties and fowns of the Hampton Roads region
have established the HRPDC pursuant o Section 15.2-4200 of the Code .of
- Virginia. Amony is responsibilities, the HRFDC is charged with regional planning

and coordination ameng the Localities. At the request of the Localities, the
HRPDC is facilitating and coordinating discussions among HRSD and the
Localities related to ths collection and treatment of sewage. ‘

WHEREAS, due fo pipe breaks, electrical outages, wet weather evants,
insufficient capacity in the collection, interceptor and treatment systems, and
other factors, untreated. sewage is, on occasion, discharged from various

locations in tha HRSD sewer system and the individuai sanitary sewer colfection
systems of the Localities, '

WHEREAS, for many years, HRSD and the Localities have worked
diligently and spent t§ns of millions of dollars testing and making rapairs and

prevent discharges of untreated sewage. These efforts notwithstanding,
however, discharges of untreated sewage occasionaily occur from the HRSD
sewer sysiem and from the individual sanliary sewer collection systems of the
Locaiities. Accordingly, HRSD and the Localities have agreed o expand their
sfforts to include measures that are designed to address hoth the regional and
individual sanitary sewer collection system sapacity and parormance conditions
that continue 10 cause or contribute to discharges of untreaiad sEwane,



WHEREAS, HRSD and the Localiies hava agreed 1o a iwo-phased
initiative to address these matters. The first phase is principally a data collection,
evajuation and plan development program that consists of both regional and
individual elements. The regiona! element will reguire the use of uniform
standards to identify the infrastructure projects needed fo provide the collection
system, Intercepior system and treatment capacily required to cost-effectively
manage peak wet weather flows. throughout the Regional Sanitary Sewer
System. The individual element is designed to identify, characterize, and cost-
effectively address conditions that cause or contribute to discharges of unireated
sewage. This element is also intended to provide for systaem repairs that require
prompt attention, This first phase will be reflected in a gpecial order by consent to
be issued by the State Watar Control Board (“Board™) to HRSD and, with the
exception of Norfolk, the Localities ("Regional Ordern).

WHEREAS, the second phase of the Initiative will provide for the
implementation of long-term capacity enhancement and sewer rehabilitation
plans, including construction of the reglonal infrastructure projects and ndividual
system improvements identified In the first phase.

WHEREAS, the City of Norfolk (*Norfoll} and HRSD have together
already sntered into two succassive special orders by consent (“Norfolk/HRSD
Orders”) with the Board. Pursuant fo the Norfolk/HRSD Orders, Norfolk has
aiready completed much of the work associated with the individual slement of the
first phase described above and is now implementing s individual capital
improvements and operational measures that are contemplated as part of the
second phase described above.  Afthough Norfolk and HRSD anticipate
completing their respective individual elements of the initiative pursuant fo the
Norfolk/HRSD Orders, they will be participating in the regional element of both
the first and second phases of the initiative. '

WHEREAS, the City of Hampton (‘Harmmpton®} and HRSD have already
entared into a gpecial order by consent (*HamptonVHRSD Order”) with the Boand
pursuant to which Harnpten and HRSD have already campleted a portion of the
work associated with the individual slements of the first phase described above.
Hampten and HRSD anticipate that their respective uncompleted individual
elements called for under the Hampiton/HRSD Qrder wili be merged inte the
Regional Order, that the Hampton/MHRSD Order will be terminated at the fime the
Regicnal Order is issued, and that any such respective uncompleted individual
slements merged into the Regicnal Order and also their respective regional

elements of the first and second phases of the initiafive will ba completed
pursuant fo the Regional Order. ‘

WHEREAS, to facilitate a coordinated reglonal spproach o the operation
and maintenance of their individual systems and fo establish 3 conglstent and
uniformn framework for identifving and implermenting reglonal and Individusl



system improvemenis, HRSD and the Localiies have developed Regional
Technical Standards, which are attached to this Agreement as Attachment A.

WHEREAS, HRSD and the Localities also understand and agree that the
work and activities required {o minimiza the potential for discharges of untreated
sewage can be efficiently implemented to achisve the most cost-effective
solutions only through a coordinated effort involving the shating of information

and a cooperative approach to decision making on matters thet extend beyond
their individual systems.

NOW, THEREFORE, in consideration of the mutual covenants and
obligations contained harein, HRSD and the Localites (sach & “Utility” and
collectively “the Utiities”) and the HRPDC do hereby agres to enter into this
Agreement for the purpose of defining the roles, reeponsibiiities, and ohligations
of the Utilities and HRPDC; establishing procedures for the sharing of data and
information between and among the Utilities providing for compliance with the -
Reglonal Technical Standards; and establishing procedures to be followed sy tha
Utilitles to request modifications fo the Regional Order and the Regional
Technical Standards; and for resolving disputes between and among the ilities
related to the matters addressed herein. :

A.  DEFINITIONS

“Board” means the State Water Conitrol Board, 2 permanent citizens bod

Y
of ths Commonwealth of Virginia as described in Virginia Code §§ 62.1-44.7 and
10.1-1184. _

) “Committee” means the HRPDC Directors of Utillties Committze, the
membership of which consists of the utility department directors {or their

designees) for all the Loealities and the General fanager of HRSD (or his or her
designea).

“Current Neriol/HRSD Order” means the special order by consent dated
March 17, 2005 by and among the Board, the City of Norfolk, and HRSD.

“DEQ” means the Department of Environmental Quality, an agency of the
Commonwealth of Virginia as descried In Virginia Code §10.1-1183.

“EPA” means the United States Environmentaf Protection 'Agency.

. ‘Hampton/HRSD Order means the special order by consent dated
Cctober 15, 2002 by and among the Board, the City of Hampton, and HRED,

"NorfollHRSD Orders® means the spsclal orders by consent dated

December 17, 2007 znd March 17, 2005 by and among the Beard, the City of
Norfollc, znd HRSD, )



TN

“Party” or “Pariies” means one or mors signatories to this Agreament.

, “Reglonal Order” means the spacial order by consent dated_ , 2007
by and among the Board and the Utilities, :

‘Regional Sanitary Sewer Sysiern® means the collective sanitary sewer
systems owned and operatéd by the Localities, as well s the HRSD sanitary
sewer sysiem including gravity sewsr lines, ‘manholes, pumip siations, [i#
stations, pressure reducing stations, force mains, wastewater treatment plants,
and all associated appurtenances.

‘Regional Technical Siandards® means the standards developed and
agreed to by HRSD and the Locafiies fo facilitale a coordinated regional
approach fo the operation and maintenance of their individual systems and to
establish a consistent and uniform framework for identifying and Implsmenting
regional and individual system improvements, The Regional Technical Standards
consist of the following: (1) regional design guidelines, (2) sewer system
evaluation studies (SSES), (3) dala collaction and flow monitoring, (4) hydraulic
medeling and performance assessment, (5) regional operating guidelinas, (6)

sewet system condition assessment, (7} rehabilitation planning, and (8) other
technical requirements. :

B. STATEMENT OF PRINCIPLES
This Agreement is based upon the following principles:

1. - Whie the Utilities are individually responsible for aperating,

- maintaining, and improving their respeciive systems, they have a shared

responsibility and mutual inferest in enswing that their individual systems
function effectively and efficiently as an integral part of a larger regionat system,

2. A cooperative and coordinated effort among the Utilities involving,
among other things, the sharing of data and information, development and
implementation of regional technical standards and collsctive decision-making on -
matters that extend beyond respective individual systems, will help to ensure that

the region's sewage collection and treatment needs are served cost effectively
and that water quality is protected.

3. Each of the Utilities should operate, maintain, expand, and improve
their individual systems with the chjective of providing efficient and cost-effective
service {o thelr respactive residents and retepayers while not adversely affecting
the service providad by orto any other Utility.

4, The oost of identifying and implemeniing the repionat system
enhancemenis required to imprave syefem perdforance and thereby reduce the



ocewrrence of un-permitted discharges should be shared equitably émﬁng the
Utilities and shal be minimized to the degree praciicable for the overall lowest
cost to the ratspayers of the region.

5 in the interest of regional cooperation, the Ulilities should seek fo
resolve their differences though dispule rescltion before resorling fo
administrative or judicisl remedies.

C. ROLES AND RESPONSIBILITIES

In addition to such other obligations as may be esiablished in this Agreement, the
Parties shall have the following roles and responsibilities:

1. HREDC. The HRPDC will (8) provide, as needed, staffing
coordination suppaort for the Committes relaied to Committee functions, including
related subcommittess and workgroups, set forth herein, including but not limited
to arranging and conducting periodic meetings of the Commitiea {o review and
discuss status of the work and actvilles required by the Regienal Order and
related issues, {b) serve to coordinate the making and defivery of notices among
the Utilities as set forth hersin, and {c} selact any medlators neadad fo facnl:tate
dispute resolution under this Agreement.

2. HRPDC Directors of Utililies Committes. The Commitiee will
coordinate and facilitate the multiurisdictional related work and activities
required by the Regional Order and organize subcommittees or work groups as
may be needed {o address and resolve jssues, The Counties of Southampton
and Surry and the Cities of Frankiin and Norfolk are members of the Committes,
but are not parfies to the Reglonal Order or this Agreement. Therefore, they
have no rights or responsibilities under this Agreement.

3 HRSD. HRSD will mainiain active participation in the Committee's
activities pursuant to this Agreerment; maintasin and make available to the
Commitiee or the Localities and HRPDC such datz, information, or nolifications
as they may need 1o fulfil their responsibilities =nd obligations under the
Regional Crder and this Agresmant; consult with the Locallties in the preparation
of the plan and schedule for the instalistion of flow and pressure meiers and
rainfall gauges regquired by subparagraph Ha) of Appendix A of the Regional
Order, assist the Locafities in the performance of their individual SSESs; and
cooperate with the Localities in the development of ithe Regional Wel Weathsr
Management Plan required by the Regional Crder.

4. Localities. Each Locality will malrtain active participation in the
Committee’s activities pursuant to this Agresment; maintain and make svallable
to the Commitiee, HRSD, cther Localitles and HRPDC such data, Information, or
notifications as they may need to fulfill their responsibliiies and obligations under
the Regional Order and ihis Agreement; consull with HRSD and the other



Locslities in the preparation of the plan and schedule for the Installation of fow
and pressure meters and rainfall gauges required by subparagraph 1{(a) of
Appendix A of the Regional Order, and cooperate with HRSD and the other
Localities in the development of the Regional Wet Weather Managemant Plan
required by the Regional Crder. ‘

D,  COMPLIANCE WITH REGIONAL TECHNICAL STANDARDS AND
DEVELOPMENT AND IMPLEMENTATION OF REGIONAL WET
WEATHER MANAGEMENT PLAN '

Each Utility agrees to:

1. Comply with the Reglonal Technica! Standards, which are atfached
- as Attachment A {(Aftachmert 1 to the Regional Order) and hereby incorporated
info this Agreement. _

_ 2. In cooperation with the other Utiliies, jointly develop, and on or
before December 31, 2013 (or such other date as.may be approved by the Board
or the DEQ) submit to the DEQ for approval, a final Regional Wet Weathor
Management Plan as described in Section D.3 of the Regional Order. In
conjunction therewith, HRED will parform those tasks listed in Paragraphs 1 and
2 of Appendix A of the Regional Order, and sach Locality will perform those tasks -
listed in paragraphs 4 and & of is respective Appendix of the Regional Order,

3. . Upon approval of the Reglonal Wet Westher Management Plan by

the DEQ and alt of the Utilities, comply with the Regional Wet Weather
Management FPlan. '

E. PROFPOSED MODIFICATIONS TO THE REGIONAL ORDER AND THE
REGIONAL TECHNICAL STANDARDS

1. Proposse Modifications to Section D3 and D4 of the Regional
Crder.

{a)  Any Utility wishing to modify either Section D.3 or Section
0.4 of the Regional Order will give at least 30 days prior written notice of the
proposed modification to the other Utilities pursuant to the notice procedures of
Section G.6 below before requesting the Board or DEQ to make such -
modification. Buch nofics shall deseribe the proposed modification and the basis
and justification for such modification. :

(B) Within 30 days of recsiving notice of the proposed
medification, every other Utiiily will fle, pursuant to the notice procedures of
Eection G.6 below, its writlen response fo the nofice setting forth elther {i its
consent o the proposed modification or (i) Hs objection fo the proposed
maodification and the basie for such abjection.  Any Utility may receive a 30-day



extension to respond by se notifying the other Utllitles in writing prior to the
expiration of the response time period. Failure to respond by filing a writlen
consent or objection within the prescribed time period as set forth herein shall be
deemed to be consent {o the proposed modification.

() The Utlity proposing the modification may proceed to
request the Board or DEQ te medify the Regional Order as propossd only if all
the Utilities have consented (or be deemed to have consented pursuant o
Section .1, () sbove} fo the proposed modification.

- {d)  Within 80 days after recelving from HRPIC ore or more
notices of objection to the proposed modification, the Utilities will meet as nesded
to resolve the objection through informal negoliations. At the request of a
majarity of the Utilities, the HRPDC shall employ a mediator to assist in resolving
the dispute. The cost of any such mediator shall be shared equally by those
engaged in the mediation process.

(e) I the dispule can not be resulved and the consent of all the
Utilities can not be secured within 120 days of all other Utilitiss receiving notice of
the objection, the Utiity proposing the modification will withdraw the proposal and
provide written notice of such withdrawal pursuant to Section 6.6 below;
provided, however, that the 120-day resolution period may be extended upon
consent of all of the Uiilities. .

2. Proposed Modifications to Appendices to Regional Order.  Any
Utifity that is a parfy to the Regional Order may request the Board or DEQ fo
modify its individual obligations in an Appendix to the Reglonal Crder. The Utility
making such a request shall provide every other Utility with a copy of its raquest
at the fime such request is filed with the Board o DEQ, as well as a copy of the
Board’s or DEQ's response to said request

3. Modifications to Regional Technical Stsnderds. The Regional
Technical Standards may be modified only with the consent of ali the Utilities.

-F. REMEDIES AND RESERVATIONS OF RIGHTS

1. If any Utility shall fail to perform or cbserve any of the material
termns, conditions or provisions of this Agreement applicable to if, and said failura
is not rectified or cured within 30 days after receipt of written notice theraaf from
another Utility, then the defaulting Utilty shall bs desrned in breach of this
Agreemerd; provided, however, that no Utility shall have a right to issue & natice
of default pursuant to this Section F.1, until the dispute resolution procedures set
forth in Section F.2 below have been exhausied. The Partlles agree that, in the
event of a material breach of this Agreement, g nen-tdefaulting Utility which is or
would be hamed by the breach may be pemmitted to seek injuncive rellef or
specific perormance of the defauliing Utitiv's obligations without the recuirernand
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to post a bond. The Parties acknowledge that sach Utility's performance of s
material obligations is valuable and unique and that, for purposes of allowing the
non-defauiting Uiility to seek injunciive relief, the failure of a Lility to perforrn its
maferial obligations hereunder may result in irreparable injury to the other
Utilities. Nothing in this Agreement shall be desmed to modify, alter or otherwise
affect such other rights and remedies as may be available o the Utilities under

applicable faw or equity. HRPDG shall have no rights to seek enforcemant of this
Agreement. .

2. If any dispute arises with respect io the alleged failure of any Utility to
perform or cbhserve any of the material ferms, condlitions or provisions of this
Agreement applicablefo it a Utifity may initiate the dispute resolution procedures
of this Section F.2 by providing to the other Utiiliiss writlen notice of the existence
and nature of the dispute. Within 30 days of such notics, the parties to the
dispute shall meet and attempt in good faith to reseive the dispute. Upon the
request of any party to the dispute, the parties to the dispute shall participate in
madiation. In the event of mediation, the mediator shall be selected by HRPDC
and the cost of the mediator shall be shared equally by those parties engaged in
the mediation. If the dispute can not be resoived within 60 days after receipt of
wiitten notice of the dispuie, then any party to the dispute may sfect to end
dispute resolution by providing written notice of such election to the other parties
to the dispute, in which case the dispute resolution procedures shall be deemed
to have been exhausted. The dispute resolution procedures may aiso be

© deemed exhausted by written agraement of all the parties to the dispuie.

_ 3. Nothing herein shall be construed as or otherwise constitute a
waiver or refease by apy Party of any right, power, immunity or standing of that
Party that may exist pursuant to applicable law or regulation, including, without
limitation, such right or standing to appeal or seek review of any case decision or
other reviewable determination of the Board, DEQ, EPA, or any ofhier agency or
governmental body related to the matters addressad in this Agreement, the
Regional Order, the Current Norfolk/HRSD Oxder, or the Hampton/HRSD Order.

G.  MISCELLANEOUS

1. Amendments o Agreemerit. Amendments to this Agreement rrest
be in writing and signed by all the Parfies. No amendment may be inconsistent
with the provisions of the Regional Order. '

2, Entire Agreement. Subject to the requifemenié. of the Regional
Order, the Current Norfoll/HRSD QOrders, and the Hampion/HRSD Order, this

Agreement contains the entire agreement among the Parties with respact to the

subject matter hereof and supereedes all prior agreements, written of oral, with
respect herefo, -

&



3 Severability. If any provision of this Agreement Is found to be
unenforceable, the remainder of this Agreement shall remain in full fores and
sffect. '

4. Authority,. The Parliss reprasent that they have the authority to
enter into this Agreement and that the individuals signing this Agreemsnt on their
behalf have the requisite power and authority to bind the Parties fo its ferms and
conditions. This Agreement shall apply to, and be binding upon the Parties, their
elected officials, officers, agents, employess, successors and assigns.

5. Reservafion. Except as expressly provided herein, nothing in this
Agreement shail be construed fo limit or otherwise affect the authority, rights, or
responsibiliies of the Parties.

8. Notices_and Written Cominunicatigns. Al notices and written
communication pursuant to this Agreement shafl be submitted to the following
HRPDC contact by electronic mail, recognized ovemight courier or other hand
delivery, or postage-prepaid U.S, Mall; .

Deputy Executive Director, Physical Planning
Hampton Roads Planning District Commission
743 Woodlake Drive

Chesapesks, Virginia 23320

(757) 420-8300

jearlock@hrpde.org

HRPDC will promptly forward any such netice or written communication to all of
the Committee members on behalf of the Utlities in the same manner as the
notice or written communication was received by HRPDC. Notices shall bs
deemed received by the Udilities on the day of actual receipt from the HRPDC
unless such day is not a Business Day, in which case such notico shall be
deemed to have been received on the next Business Day. A Business Day for
purpases of this Section G.6 shall mean any calendar day, ending at 4:30 P.M,,
that is not a Saturday, Sunday or official State or national holiday.

7. Term. This Agreement shall be effective on and shall
continue in effect until terminated by agreement of the Parties. In no event,

however, shall this Agreement be terminated while the Regional Order remaing in
affect.

8. Governing Law. This Agresment shall be governed and construed

in accordance with the laws of the Commonwealth of Yirginia, without regerd to
the confiict of laws and rules thereof.

9. Force Majeure. Mo Parly shell be responsible for its falfure to fulfil
an obligation pursuant to this Agreement 1o the extent that such feilure s dus o



acts of God; strikes; war or terrarism; the actions of a third parly; the actions of
another Party; lockouts; or other events not reasonably within the control of the
Party clabming force mafeurs. A Parly experiencing a force majsure event, which
prevents fuifiiment of & material obfigation hereunder, shall (i) give the other
Parties prompt written notice deseribing the particulars of the event: (ii} suspend
performance only to the extent and for the duration that is reasonably required by
the force majeure event; (i) use reasonable efforts o overcome or mitigste the
effects of such occurrence; and (iv) promptly resume perfarmancs of the affected
obligation if and when such Party is able to do so. '

10. Counferparis. This Agreement may be executed in any number of
counterparts, each of which shall be deemed fo be an original as against any
Party whose signature appears thereon, and all of which shall together constitute
one and the same instrument. This Agreement shall become binding when one
or more counterparts herecf, individuaily or faken together, shall bear the

- signatures given on behalf of all of the partiss reflected hereon as the -
signaiories, ' '

1. Not for Benefit of Third Parties, This Agreement and each and

every provision hereof is for the exclusive benefit of the Parties and not for the
benefit of any third party.

12. Binding Effect. This Agreement shall inure to the benefit of the
Parties and shall, to the extent permitted by law, be binding on the Parties and
their successors and assigns. -

IN WITNESS WHEREOF, the Pariies have caused this Agreement to be

exacuted by their duly authorized officials as of the dates next to thelr respective
signatures as shown below. '

[REST OF PAGE INTENTIONALLY LEFT BLANK]
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N WITNESS THEREOF, the Chief Administrative Officer of the local government, the
General Manager of the Hamptt}n Roads Sanitation District and the Executive Director of
the Hampton Roads Planning District Commission hereby execute this Agreement.

HAMPTON ROADS SANITATION DISTRICT

By:

Date: !?! i€ ! o7




IN WITNESS THEREGF, the Chief Administrative Officer of the local government, the
General Manager of the Hampton Roads Sanitation District and the Executive
Director of the Hampton Roads Flanning District Commission hereby execute this

hgreement. :
fi E .

Date: __

Attest:




IN WITNESS THEREOF, the Chisf Administrative Officer of the local govemnment, the

General Manager of the Hampton Roads Sanktation District and the Executive Dirsctor of
the Hampton Roads Planning District Commission hereby executs this Agreement.

CITY OF HAMPTON

B Z tptrne
T

Data: Glaglom

Date: L /A &/Qf

Clelk of 00£$¢11
Approved as to Legal Sufficiency: -

Chisf de&tj Sy Attumey =



IN WITNESS THEREOF, the Chief Administrative Officer of the local govemment, the
General Manager of the Harnpion Roads Sanitation District and the Exscutive Director of
the Hampton Roads Planning Bistrict Commission hereby executs this Agreement.

CITY OF NEWPORT NEWS

Dste:  June 25, 2007

Date: June 25, 2007

i
i



1N WITNESS THEREQOF, the Chief Administrative Officar of the local goverment, the
General Manager of the Hampton Roads Sanitation District and the Exscutive Director of
. the Hampton Roads Planning Distiict Commission heteby execute this Agreement.

CITY OF POQUOSON

By:

Date: June 15, 20307

Date: June 15, 2007




N WITNESS THERECF, the Chisf Administrative Officer
General Manager of the Hampto

the Harmnpton Roads Planning Di

of the local government, the
n Roads Sanitation District and the Executive Direcior of

strict Commission hereby execute this Agreement.

CITY OF PORTSMOUTH

Data; G-1e- o7

Attest; /5504«,?, W Lo




I WITNESS THEREOF, the Chief Adminisirative Officer of the local govermnment, the
General Manager of the Hampton Roads Sanitation District and the Executive Director of
the Hamplon Roads Planning District Commission hereby execute this Agreement,

CITY OF SUFFOLK

e fames G, Vacails GWManager
Date: é/ ﬁ?{/gy
Date: 5?-7 ﬂﬁ@?

Attest:
Enké§ Dawley, Crty Clerk




IN WITNESS THEREOF, the Chief Administrative Officer of the local governmant, the
General Manager of the Hampton Roads Sanitation District and the Executive Direcior of
the Hampton Roads Planning District Commission hereby execute this Agreement.

CITY OF VIRGINIA BEACH

Date: «J%& 3;3, 087

Approved as to Content:

IS o g

Department of Public Ufifities

Approved at Legal Sufficiency:

Lidbam M

City Attorney's Office

COMMONWEALTH OF VIRGINIA
CITY OF VIRGINIA BEACH, to wit:

The foregoing instrument was acknowledged befora me this 28% day of

June, 2007, by James K Spare, City Manager, and Ruth Hodges Frasss, MMC,
City Clerk, on behalf of the City of Virgigia B

| W L
- ffafwgéﬁﬂ ] i/

My Cominission Expires: August 31, 2008



I WITNESS THEREDF, the Chief Administrative Cfficer of the local government, the

- General Manager of the Hampton Roads Sanitation District and the Executive Direcior of
the Hampton Roads Planning District Commission hareby execute this Agreement,

CITY OF WILLIAMSBURG

/\}H:o T TGEETE

Date: June 15, 2007

By:

Date: %ﬂ /5, 0&%{7




N WITHESS THEREOF, the Chisf Administrative Officer of the local govermnment, the
General Manager of the Hampton Roads Sanitation District and the Executive Director of
the Hampion Roads Planning District Commission hereby axecute this Agreement.

 TOWN OF SMITHFIELD




IN WITNESS THEREOF, the Chisf Administrative Officer of the local government, the
General Manager of the Hampion Reads Sanitation District and the Exscutive Director of
the Hampton Roads Planning District Commisslon hereby execute this Agresment.

GLOUCESTER COUNTY

By: .Z‘/A:“" %

Date: {//?’/97
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TN WITHNESS THEREQT, the Chief Administrative Officer of the local government,
the Bxecutive Director of the Hampton Roads Planning District Commission and the

General Manager of the Hampton Roads Sanitation District hereby exevute this
Agreement.

ISLE OF |

Approved as to form:

ah B

A. Paul Burton, Intcnm County Attorney
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IN WITNESS THEREOF, the Chief Administrative Officer of the local govermment, the
General Manager of the Hampton Roads Sanitation District and the Executive Director of
the Hampton Roads Planning Distiict Commission hereby execute this Agrsement.

YORK COUNTY

Date: G-(F 0%

| NON ¢i1b61§
Date: b - 1E~0F

Aﬁeﬂ/z /‘/; ,(Ca? ée g@m&z@




